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(54) MANUFACTURE OF HEAD ASSEMBLY BODY FOR OPTICAL SWITCH AND OPTICAL SWITCH 
(57)Abstract 

PURPOSE: To provide an optical switch, which can be miniaturized or 
can reduce costs, and the manufacture of head assembly body for 
optical switch with which the loss of photocoupling between 1 st and 
2nd optical fibers is extremely reduced. 

CONSTITUTION: Concerning this manufacture of head assembly body, 
one head member having plural fiber fixing grooves 62 and guide pin 
fixing grooves 60 parallelly extended in lengthwise direction on its. 
surface is prepared. Afterwards, this head member is divided into two 
parts at least and a fiber head main body 27A and a guide head main 
body 29A are formed. Next, a 2nd optical fiber 4 is fixed into the fiber 
fixing groove 62 by an adhesive agent and a guide pin P is fixed into 
the guide pin fixing groove 60 by an adhesive agent. Then, the 2nd 
optical fiber 4 and the guide pin P are put in order and the fiber head 
main body 27A and the guide head main body 29A are assembled again 
so that a head assembly body A can be completed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by cornputer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

£Glaim(s)l 

[Claim 1] optical fiber alignment — the 1st optical fiber made to install in the unilateral of the fiber alignment slot 
formed on the surface of the member side by side the aforementioned optical fiber alignment — the fiber head in 
which two or more 2nd optical fibers of the above were made to install side by side in order to use the 2nd optical fiber 
made to introduce into the aforementioned fiber alignment slot from a side besides a member for the optical switch 
which carries out optical coupling with a drive, and the guide head in which the guide pin which aforementioned fiber 
alignment Mizouchi is made to introduce was made to install side by side Two or more fiber fixed slots which are the 
manufacture methods of the head assembly for optical switches equipped with the above, and extend in parallel with a 
longitudinal direction, One head member which had the guide pin fixed slot which extends in parallel with the 
aforementioned fiber fixed slot in the front face is divided into at least two to the aforementioned longitudinal direction 
in a perpendicular cutting position. The process which forms a fiber head main part and a guide head main part, and the 
process which fixes the 2nd optical fiber of the above to the aforementioned fiber fixed slot of the aforementioned 
fiber head main part, The process which fixes the aforementioned guide pin to the aforementioned guide pin fixed slot 
of the aforementioned guide head main part, and the 2nd optical fiber of the above and the aforementioned guide pin 
are aligned, and it is characterized by having the process which attaches again the aforementioned fiber head main 

part and the aforementioned guide head main part. . . • » . 

[Claim 2] the aforementioned head — the manufacture method of the head assembly for optical switches according to 
claim 1 characterized by cutting the aforementioned head member in the position concerning the aforementioned taper 
side and forming a fiber head main part and a guide head main part with a taper side after forming a taper side in the 
side which forms the aforementioned fiber head main part in the unilateral of the rear face of a member 
[Claim 3] The manufacture method of the head assembly for optical switches according to claim 1 characterized by 
forming a taper side in the rear face of the aforementioned fiber head main part after dividing into the aforementioned 
fiber head main part and the aforementioned guide pin main part , 
[Claim 4] The manufacture method of the head assembly for optical switches according to claim 1 characterized by 
equipping the rear face of the aforementioned guide head main part after the aforementioned cutting process with the 

process which fixes a wedge-like taper member. 

[Claim 5] the aforementioned head — the manufacture method of the head assembly for optical switches according to 
claim 1 characterized by cutting the aforementioned head member and forming a guide head main part with a taper 
side, and a fiber head main part after fixing a wedge-like taper member in the rear face of a member to the side which 
forms the aforementioned guide head main part . 

[Claim 6] The manufacture method of the head assembly for optical switches according to claim 1 characterized by 
equipping it with the process which carries out taper processing of this bottom plate after fixing a bottom plate at the 
rear face of the aforementioned guide head main part after the aforementioned cutting process 

[Claim 7] the aforementioned head — the manufacture method of the head assembly for optical switches according to 
claim 1 which cuts the aforementioned head member, carries out taper processing of the aforementioned bottom plate 
after that, and is characterized by forming a guide head main part with a taper side, and a fiber head main part atter 
fixing a bottom plate in the rear face of a member to the side which forms the aforementioned guide head main part 
[Claim 8] the optical fiber alignment characterized by providing the following — with the 1st optical fiber made to 
install in the unilateral of the fiber alignment slot formed on the surface of the member side by side the aforementioned 
optical fiber alignment, in order to use the 2nd optical fiber made to introduce into the aforementioned fiber alignment 
slot from a side besides a member for the optical switch which carries out optical coupling with a drive The 
manufacture method of the head assembly equipped with the fiber head section in which two or more 2nd optical fibers 
of the above are made to install side by side, and the guide head section in which the guide pin which aforementioned 
fiber alignment Mizouchi is made to introduce is made to install side by side, the guide pin fixed slot which makes the 
aforementioned guide pin install in a longitudinal direction side by side — a head — the process formed on the surface 
of a member the aforementioned head — the process which forms in the unilateral of the front face of a member the 
taper side which extends in a longitudinal direction The process which continues and forms in the overall length on the 
aforementioned taper side the fiber fixed slot which makes the 2nd optical fiber of the above install in a longitudinal 
direction side by side, the aforementioned head — the boundary line of the aforementioned taper side on the front 
face of a member, and the front end of the aforementioned fiber fixed slot ... j- 

[Claim 9] The aforementioned crevice is the manufacture method of the head assembly for optical switches according 
to claim 8 which is a position containing the overall length of the aforementioned boundary line of the aforementioned 
taper side is the slit slot which extends in the perpendicular direction to the aforementioned longitudinal direction, and 
is characterized by dividing the aforementioned head member into the fiber head section and the guide head section 

through this slit slot. , . . , . . e ^ i ♦* u ~^:«*» 

[Claim 10] The aforementioned crevice is the manufacture method of the head assembly for optical switches according 
to claim 8 characterized by being the slit slot which extends in the aforementioned longitudinal direction between the 
aforementioned guide pin fixed slots. u . 

[Claim 1 1] the optical fiber alignment characterized by providing the following — the 1st optical fiber made to install in 
the unilateral of the fiber alignment slot formed on the surface of the member side by side, and the aforementioned 
optical fiber alignment — the optical switch to which optical coupling of the 2nd optical fiber made to introduce into 
the aforementioned fiber alignment slot from a side besides a member is carried out with a drive A fiber head main part 
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with the fiber fixed slot in which two or more 2nd optical fibers of the above are made to install side by side The head 
assembly which comes to start a guide head main part with the guide pin fixed slot in which the guide pin which 
aforementioned fiber alignment Mizouchi is made to introduce is made to install side by side from one head member 
[Claim 12] the optical fiber alignment characterized by providing the following — the 1st optical fiber made to install in 
the unilateral of the fiber alignment slot formed on the surface of the member side by side, and the aforementioned 
optical fiber alignment — the optical switch to which optical coupling of the 2nd optical fiber made to introduce into 
the aforementioned fiber alignment slot from a side besides a member is carried out with a drive The fiber head section 
in which two or more 2nd optical fibers of the above are made to install side by side. The head assembly which comes 
to form in one the guide head section in which the guide pin which aforementioned fiber alignment Mizouchi is made to 
introduce is made to install side by side. . 
[Claim 13] The aforementioned head assembly is an optical switch according to claim 11 or 12 characterized by being 
fixed at the nose of cam of a movable arm at which it moves with the aforementioned drive. 

[Claim 14] The optical switch according to claim 11 or 12 characterized by for the diameter of the aforementioned 
guide pin being more than a diameter of the 2nd optical fiber of the above, and being one or less pitch of the 
aforementioned fiber alignment slot. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the head assembly which prepared the 
master photometry fiber and the guide pin, in order to use n photometry fiber which the optical fiber alignment member 
was made to install, and a master photometry fiber for the optical switch which carries out optical coupling, and this 
optical switch. 
[0002] 

[Description of the Prior Art] As an example of the optical switch which exists from the former, there is a 
publication-number 6-No. 67101 official report. The equipment indicated by this official report carries out optical 
coupling of the 1st desired optical fiber and the 2nd desired optical fiber by non-contact by installing horizontally many 
1 st optical fiber (n photometry fiber) in a multi-stage-like array main part side by side, fixing the 2nd optical fiber 
(master photometry fiber) to the rotor plate prepared in the guide rail prolonged perpendicularly, and rotating this rotor 
plate. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the position gap tolerance of the 2nd optical fiber to the fiber 
alignment slot of an array main part was very narrow, remarkable high degree of accuracy was required of processing 
of an array main part and the assembly of an optical switch, and a miniaturization or low-cost-izing of an optical switch 
could not plan the above-mentioned equipment easily, and, moreover, it had the problem target that the imperfect 
alignment of the 1st optical fiber and the 2nd optical fiber by the change of an optical switch tends to occur. 
^ [0004] this invention was made in order to solve an above-mentioned technical problem, and it aims at offering 

especially the optical switch in which a miniaturization and low-cost-izing are possible, and the manufacture method of 
the head assembly for optical switches which reaches and was made to lessen optical coupling loss with the 1st 
optical fiber and the 2nd optical fiber extremely. 
[0005] 

[Means for Solving the Problem] The manufacture method of the head assembly for optical switches by this invention 
optical fiber alignment — with the 1st optical fiber made to install in the unilateral of the fiber alignment slot formed on 
the surface of the member side by side optical fiber alignment, in order to use the 2nd optical fiber made to introduce 
into a fiber alignment slot from a side besides a member for the optical switch which carries out optical coupling with a 
drive Two or more fiber fixed slots which are the manufacture methods of the head assembly equipped with the fiber 
head in which two or more 2nd optical fibers were made to install side by side, and the guide head in which the guide 
pin which fiber alignment Mizouchi is made to introduce was made to install side by side, and extend in parallel with a 
longitudinal direction, One head member which had the guide pin fixed slot which extends in parallel with a fiber fixed 
slot in the front face is divided into at least two to a longitudinal direction in a perpendicular cutting position. The 
process which forms a fiber head main part and a guide head main part, and the process which fixes the 2nd optical 
fiber to the fiber fixed slot of a fiber head main part, It is the method equipped with the process which the process 
which fixes a guide pin to the guide pin fixed slot of a guide head main part, and the 2nd optical fiber and a guide pin 
are aligned, and attaches again a fiber head main part and a guide head main part. 

[0006] moreover — suitable — a head — in the unilateral of the rear face of a member, after forming a taper side in 
the side which forms a fiber head main part, a head member is cut in the position concerning a taper side, and a fiber 
head main part and a guide head main part with a taper side are formed 

[0007] Moreover, suitably, a taper side is formed in the rear face of a fiber head main part, after dividing into a fiber 
head main part and a guide pin main part. 

[0008] Moreover, the rear face of the guide head main part after a cutting process is suitably equipped with the 
process which fixes a wedge-like taper member. 

[0009] moreover — suitable — a head — in the rear face of a member, after fixing a wedge-like taper member to the 
side which forms a guide head main part, a head member is cut and a guide head main part with a taper side and a fiber 
head main part are formed 

[0010] Moreover, suitably, after fixing a bottom plate at the rear face of the guide head main part after a cutting 
process, it is equipped with the process which carries out taper processing of this bottom plate. 
[001 1] moreover — suitable — a head — in the rear face of a member, after fixing a bottom plate to the side which 
forms a guide head main part, a head member is cut, taper processing of the bottom plate is carried out after that, and 
a guide head main part with a taper side and a fiber head main part are formed 

[0012] The manufacture method of the head assembly for optical switches of this invention optical fiber alignment 
with the 1st optical fiber made to install in the unilateral of the fiber alignment slot formed on the surface of the 
member side by side optical fiber alignment, in order to use the 2nd optical fiber made to introduce into a fiber 
alignment slot from a side besides a member for the optical switch which carries out optical coupling with a drive It is 
the manufacture method of the head assembly equipped with the fiber head section in which two or more 2nd optical 
fibers are made to install side by side, and the guide head section in which the guide pin which fiber alignment Mizouchi 
is made to introduce is made to install side by side, the guide pin fixed slot which makes a guide pin install in a 
longitudinal direction side by side — a head — with the process formed on the surface of a member a head — with 
the process which forms in the unilateral of the front face of a member the taper side which extends in a longitudinal 
direction The process which continues and forms in the overall length on a taper side the fiber fixed slot which makes 
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the 2nd optical fiber install in a longitudinal direction side by s.de, a hea d - with the proc ess w hich forms , cr ev.ce ,n 
the field containing the boundary line of a taper side and the front end of a fiber fixed slot on. toe* a 
member It is the method equipped with the process which fixes the 2nd opt.cal fiber to the fiber fixed slot of the fiber 
head section and the process which fixes a guide pin to the guide pin fixed slot of the gu.de head section. 
[0013] Moreover suitably, a crevice is a position containing the overall length of the boundary hne of a taper side s a 
slit sbt whTch extends in the perpendicular direction to a longitudinal direction, and d,v,des a head member .nto the 
fih<ar h*»aH section and the ffuide head section through this slit slot. 

[0014] MoreovTa crevice's a slit slot which extends in a longitudinal direction between guide pin fixed slots ^ujtab.v. 
00 5 the optical switch of this invention - optical fiber alignment -- w.th the 1 st opt.cal fiber made ^ install ,n the 
unilateral of the fiber alignment slot formed on the surface of the member s.de by suJe In th ^0P t ' cal .7 ltch J : e 0 m W b h ' C ^ 
ootical coupling of the 2nd optical fiber made to introduce into a fiber alignment slot from a s.de besides a member is 
carr?ed out S a dri^e optical fiber alignment - It is the composition equipped with the head assembly wh.ch comes 
to start a fiber head main part with the fiber fixed slot in which two or more 2nd opt.cal fibers are made to install s.de 
by %e and a gu?de head main part with the guide pin fixed slot in which the guide pin which fiber alignment Mizouch, .s 
made to introduce is made to install side by side from one head member. 

[0016] the optical switch of this invention - optical fiber alignment -- w.th the 1 st opt.cal fiber made to .nstalh ,n the 
unilateral of the fiber alignment slot formed on the surface of the member side by s.de In the opt.cal swrtch to which 
ODticaTcoupling of the 2nd optical fiber made to introduce into a fiber alignment slot from a s.de bes.des a member .s 
carried out X a drive optical fiber alignment - It is the composition equipped with the head assembly wh.ch comes 
to fcrm in one the fiber head section in which two or more 2nd optical fibers are made to install s.de by s.de and the 
SidThead Section in which the guide pin which fiber alignment Mizouchi is made to mtroduce .s made to install side by 

[001 7] Moreover, the head assembly is being suitably fixed at the nose of cam of a movable arm at which it moves with 

[001 8] Moreover, suitably, the diameter of a guide pin is more than a diameter of the 2nd optical fiber, and is one or 
less pitch of a fiber alignment slot. 

[Function] In the manufacture method of the head assembly for optical switches by this invention, one head member 
which had tw Tor more fiber fixed slots which extend in parallel with a longitudinal d.rect.on first and | the .gu.de p.n 
fixed slot which extends in parallel with a fiber fixed slot in the front face ,s prepared. Then th >l he ?*™™^'* and 
dKnded into at least two to a longitudinal direction in a perpendicular cutting pos.t.on, and the fiber head main Partand 
guide head main part of the letter of a block are formed. Then, the 2nd opt.cal fiber ,s fixed to the fiber fixed slot of a 
fiber head main part with adhesives, and a guide pin is fixed to it with adhes.ves .n the gu.de p.n fixed slot of a gu.de 
head main part. Then, the 2nd optical fiber and a guide pin are aligned in parallel, a fiber head ma.n part and a gu.de 
head main part are attached again, and a head assembly is completed. 

[0020] Moreover, in the manufacture method of the head assembly for opt.cal sw.tches by th.s .nvent.on. one I need 
memberwith a flat front face is prepared first, then, this head - the guide pin fixed slot for making a gu.de p.n .nstall 
ZT\on^MdWect\oo side by side is formed on the surface of a member then, a head --the taper s.de wh.ch 
Z^^TSnSSS^iSnttim is formed in the unilateral of the front face of a member Then, the overall length on 
thiJtaper side if covered, and the fiber fixed slot for making the 2nd optical fiber install ,n a long.tud.nal d.rect.on s,6e 
by side is formed then, a head - a crevice is formed in the field conta.n.ng the boundary line of a taper s.de and the 
upper limit 0™ fiber fixed slot on the front face of a member Consequently, the front end of the fiber fixed slot located 
"n a taoTr side side can be retreated on a taper side, and, moreover, the difference of elevat.on can be prepared 
be^^ thi ^ntface of the guide head section, and the front end of a fiber fixed slot. Then, the 2nd opt.cal fiber .s 
fixed with adhYs^es a guide pin is fixed to the guide pin fixed slot of the guide head sect.on w.th adhes.ves, and the 
2nd epical fiber and a Side pin are aligned in parallel in the fiber fixed slot of the fiber head sect.on, and .t .s made to 

[O^lfplrth^^ head assembly equipped with the fiber head main part cut down ^and formed 

from one head member in the optical switch by this invention, and the gu.de head ma.n part When .t .s made to fix at 
the nose of cam of a movable arm. for example, by moving a movable arm towards desired w.th a dr.v.ng gear ^cal 
fiber aLnment — the 2nd optical fiber can be made to be able to introduce into the fiber alignment slots where a 
membeHs arStrary. and optical coupling of the 1 st optical fiber and the 2nd optical fiber can be earned out through a 

[Maa'for^e^K. the thing for which the one apparatus head assembly equipped with the fiber head section and the 
guWe head section is moved towards a request of a movable arm with a driving gear .n the opt.cal switch by th.s 
invention when it is made to fix at the nose of cam of a movable arm - optical fiber alignment -- the J 2nd oij^ber 
can be made to be able to introduce into the fiber alignment slots where a member is arbrtrary, and opt.cal coupling of 
the 1st optical fiber and the 2nd optical fiber can be carried out through a fiber alignment slot 

[Example] Hereafter, the suitable example of the manufacture method of the head assembly for optical switches by 
this invention and an optical switch is explained in detail with a drawing. 

[0024] TSSnlj £ the perspective diagram showing the optical switch for changing an opt, ca path "echan.caHy As 
shown in this drawing, an optical switch 1 is equipped with the base 2. in the upper surface of th.s base 2 the opt.cal 
fiberarray for carrying out optical coupling of the 1st optical fiber (n photometry fiber) 3 exposed from the nose of cam 
of tape ^ core-wire ^a and the 2nd optical fiber (master photometry fiber) 4 prolonged from the nose of cam of the 
movable IZ 20 -- with a member 5 The drive 30 which makes the 2nd optical fiber 4 by the s.de of a master dnve m 
the array Tection (the direction of X) of the 1 st optical fiber 3 and the direction (the direct.on of Y) wh.ch .ntersects 
perpendicularly in this array direction (the direction of X) is arranged. . . . 

[0025] this optical fiber array - a member 5 is fixed to the 1st susceptor 6, th.s 1st susceptor 6 ,s fixed to the 2nd 
susceptor 8 with the fixed screw 7. and this 2nd susceptor 8 is being fixed to the base 2 w.th the .fixed ^crew 9 
moreover it is shown in drawing 2 — as — an optical fiber array — .n the upper surface of substrate 5a of a member 
5 W mo e crosT-secTi^Uf-V characters Hike fiber alignment slots 1 0 of a ** pitch ^V^ract^rffo'making 
alignment slot 10 It consists of 1st fiber alignment slot 10a of the shape of a cross sect.on of V characters for making 
XeTst optical fiber 3 fix to an unilateral in line, and 2nd fiber alignment slot 10b of the shape of a cross sect.on of V 
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characters for introducing the 2nd optical fiber 4. 

[0026] This 1st fiber alignment slot 10a and 2nd fiber alignment slot 10b have aligned on a straight line, and the 1st 
optical fiber 3 is being fixed to each 1st fiber alignment slot 10a by adhesives, respectively. Moreover while the cover 
plate 11 made from silicon which protects each 1st optical fiber 3 has fixed, the concave separation slot 1 1 into which 
1st fiber alignment slot 10a and 2nd fiber alignment slot 10b are divided is formed in the upper surface of substrate 5a. 
Therefore, in the position of this separation slot 12, the optical coupling of the 1st optical fiber 3 and the 2nd optical 

fiber 4 is attained. . . r v x f .. 1 . 

[0027] Next, the drive 30 for making the movable arm 20 drive in the array direction (the direction of XJ ot the ist 
optical fiber 3 and the direction (the direction of Y) which intersects perpendicularly in this array direction (the 
direction of X) with reference to drawing 1 is explained. In addition, this drive 30 consists of 1st drive 30A for making 
the movable arm 20 drive in the direction of X, and 2nd drive 30B for making the movable arm 20 drive in the direction 
of Y. 

[0028] Here. 1st drive 30A is explained first. _ . 0 

[0029] 1st drive 30A is equipped with the 1st motor 31 as a driving source fixed to the. upper surface ot the base z, 
and the screw shaft 32 connected to the motor shaft (not shown) of this 1st motor 31 is established horizontally on 
the base 2 through the bearing board 33 of a couple. The nose of cam of the sliding arm 34 perpendicularly prolonged 
to this longitudinal direction is connected with this screw shaft 32, and the engagement wire 35 which engages with 
the screw slot of the screw shaft 32 is formed at the nose of cam of this sliding arm 34. Therefore, right rotation or by 
rotating reversely, the screw shaft 32 continues sending the engagement wire 35 with the screw shaft 32, and can 
move the sliding arm 34 in the direction of X in accordance with the screw shaft 32. 

[0030] The sliding base 36 of a tabular is fixed to end face 34a of this sliding arm 34, and guide block which is not 
illustrated is fixed to the inferior surface of tongue of this sliding base 36. the guide of the shape of U character fixed 
to the guide slot 37 which this guide block is formed in the upper surface of the base 2, and extends in the direction of 
X — it has fitted in free [ a slide ] to opening of a member 38 Moreover, a mount 39 is fixed to the upper surface of 
the sliding base 36, and the movable arm 20 is being fixed to this mount 39 with the screw. Therefore, movement of 
the sliding arm 34 which engaged with the screw-thread shaft 32 can be followed, the sliding base 36 can be stabilized 
and moved in the direction of X along the guide slot 37, and the movable arm 20 can also be stabilized and moved in 

[OOslFHerTthe 1st shield 40 and the 2nd shield 41 are being fixed to the upper surface both ends of the sliding base 
36 the [ moreover, / optical in the ends of the base 2 / the 1st and ] — 2 limit sensors 42 and 43 are formed 
Therefore, movement to the unilateral of the sliding base 36 can be stopped by intercepting the light of the 1st limit 
sensor 42 with the 1st shield 40. Moreover, while being able to stop movement to a side besides the sliding base 36 by 
intercepting the light of the 2nd limit sensor 43 with the 2nd shield 41 , the home position of the sliding base 36 is 
detected, in addition, each stopper shown with signs 44 and 45 — the [ the 1st and ] — when 2 limit sensors 42 and 
43 break down, it is a member for contacting the side of the sliding base 36 and stopping mechanically and 
compulsorily movement of the longitudinal direction (the direction of X) of the sliding base 36 
[0032] Next. 2nd drive 30B is explained. 

[0033] This 2nd drive 30B was equipped with the 2nd motor 46 as a driving source fixed to the upper surface of the 
base 2 the motor pinion 47 was formed and, as for the axis of rotation of this 2nd motor 46, the sector gear 48 
meshes to this motor pinion 47. Focusing on rotation of this sector gear 48, the shaft 51 which projected from the end 
of the operation rod 50 is fixed, and while this operation rod 50 extends in the direction of X, **** or the cross section 
which has an eccentric shaft is formed by **** of non-perfect circle type. Moreover, the shafts 51 and 52 prepared in 
the ends of the operation rod 50 are supported to revolve free [ rotation ] with the bearing board 53 of the couple 
fixed on the base 2. And this operation rod 50 is located under the movable arm 20, and is making the movable arm 20 
drive in the vertical direction (the direction of Y). t oha a / 

[0034] the [ in which the movable arm 20 is located up here as shown in drawing 3 ] — the |_ 1 movable arm ZUA and / 
which is located caudad ] — it consists of 2 movable arm 20B the [ this ] — 1 movable arm 20A is formed in narrow 
as it goes at a nose of cam in order to aim at flexible increase, while being formed with the metal plate which has 
spring nature the [ furthermore, ] — the nose of cam of 1 movable arm 20A — the — the piece 22 of press for 
pressing the nose of cam of 2 movable arm 20B from the upper part bends, and is formed the L then, J — making the 
fixed screw 54 screw in a mount 39, after making in agreement the slot 21 formed in the end face of 1 movable arm 
20A, and screw hole 39b formed in upper case side 39a of a mount 39 — the — the end face of 1 movable arm 20A 
can be made to fix to upper case side 39a of a mount 39 . 
[0035] the [ in addition, ] — the about U character-like receptacle section 23 was fixed to the mid gear of the interior 
surface of tongue of 1 movable arm 20A, and tongue-shaped piece 23a of this receptacle section 23 is in contact with 
the cam side of the operation rod 50 at 50a (refer to drawing 7 ) Therefore, it can receive by cam side 50a, and the 
section 23 can be made to go up and down by rotation of the operation rod 50. 

[0036] it is shown in drawing 3 and drawing 4 — as — the — the head cross-section KO character-like supporter -.4 
is formed at the nose of cam of 2 movable arm 20B, and the cross-section [ of L characters J-like fixed part 25 is 
formed in the end face Between piece of standing up 25a of this fixed part 25, and the head supporter 24, the spring 
section 26 which has flexibility is formed in the upper and lower sides and the longitudinal direction. This spring section 
26 is perpendicularly prolonged to piece of standing up 25a, connects finish plate section 26a which sags the spring 
section 26 in the vertical direction, this finish plate section 26a. and the head supporter 24 depending on the method 
of both sides and consists of side plate section 26b of the right-and-left couple which sags the spring section 26 in a 
longitudinal direction. Therefore, the head supporter 24 which makes a free end will bend in the vertical direction and a 
longitudinal direction through the spring section 26. and it is shown in dr awin g 3 — as — the — making the fixed 
screw 56 screw in a mount 39, after making in agreement the slot 55 formed in the fixed part 25 of 2 movable arm _.UB, 
and 39d of screw holes formed in lower-berth side 39c of a mount 39 — the — the fixed part 25 of 2 movable arm 
20B can be made to fix to lower-berth side 39c of a mount 39 

[0037] Furthermore, the head assembly A of a discrete type is being fixed to the head supporter 24. This head 
assembly A consists of head fixed pieces 28 holding the fiber head 27 which has the 2nd two parallel optical fibers 4, 
the guide head 29 which has the guide pin P of a couple, and the fiber head 27 and the guide head 29 of-like 
cross-section KO character ]. Here, skin 28a of this head fixed piece 28 is fixed to internal-surface 24a of the head 
supporter 24. and the fiber head 27 and the guide head 29 are being fixed to internal-surface 28b of this head fixed 
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piece 28 through adhesives. . a t r . , r r »*# u - u. u 

[0038] As shown in drawing 5 , guide head main part 29A constitutes the block object of width of face W and height H 
while being formed from silicon material. Furthermore, the guide pin fixed slot 60 of the couple which makes the shape 
of a cross section of V characters is formed in the ends of surface 29a of guide Head main part 29A in paraHel And the 
cylindrical guide pin P is being fixed to each guide pin fixed slot 60 by adhesives. In addition, it is made for the 2nd 
optical fiber 4 which carries out outgoing radiation from the fiber head 27 not to be equivalent to the guide head Z9 by 
forming the notch 61 of a cross-section concave in the center of surface 29a of guide head main part 29A, and 
forming this notch 61 in it. ,.,.._> 
[0039] As shown in drawing 6 , fiber head main part 27A has the taper configuration while being formed from silicon^ 
material moreover, fiber head main part 27A — the width of face W of guide head main part 29A. and abbreviation 
while having the same width of face W1, in the end face of fiber head main part 27A, it has the low height H1 more 
slightly than height H of guide head main part 29A Furthermore, two fiber fixed slots 62 which make the shape of a 
cross section of V characters are formed in the center of surface 27Aa of fiber head main part 27A in parallel. And the 
2nd optical fiber 4 of predetermined length is being fixed to each fiber fixed slot 62 by adhesives. in addition surface 
27Aa of fiber head main part 27A — a fiber presser foot — a member — the 2nd optical fiber 4 is certainly f.xable in 
the fiber fixed slot 62 by fixing 27B with adhesives 

[0040] Fiber head main part 27A can be made into a taper configuration by forming the taper side 73 with the taper 
angle alpha in the rear face of fiber head main part 27A, and the fiber fixed slot 62 can also be made to incline on the 
taper square alpha here. Therefore, outgoing radiation of the 2nd optical fiber 4 which extends along the fiber fixed slot 
62 can be carried out on the same outgoing radiation square theta as the taper angle alpha by fixing the taper side 73 
to internal-surface 28b of the head fixed piece 28 (refer to drawing 7 ). 

[0041] Next, operation of an optical switch 1 is explained. _• i ru a :*u 

[0042] First, in carrying out optical coupling of the 1st arbitrary optical fiber 3 and the 2nd arbitrary optical fiber 4 with 
reference to drawing 1 , the 2nd motor 46 is made to drive and the operation rod 50 is half-rotated through the motor 
pinion 47 and a sector gear 48. pushing up tongue-shaped piece 23a of the receptacle section 23 by elevation of cam 
side 50a formed in the peripheral surface of the operation rod 50 at this time, as shown in drawing 7 — the 1 
movable arm 20A is resisted and made the elastic force of this very thing that time — the — 2 movable arm ZUb 
again — the elastic force of this very thing — the — 1 movable arm 20A is followed and it goes up consequently — 
since the movable arm 20 is located in neutrality — the 2nd optical fiber 4 — an optical fiber array — it separates 
from a member 5 and the optical coupling of the 1st optical fiber 3 and the 2nd optical fiber 4 is canceled 
[0043] Then the 1st motor 31 is made to drive, and only arbitrary amounts move the movable arm ZO in the direction 
of X and it is made to stop. Then, the 2nd motor 46 is made to drive and the operation rod 50 is further half-rotated 
through the motor pinion 47 and a sector gear 48, at this time, as shown in drawing 8 , by dropping cam side 50a of the 
operation rod 50, it receives in this cam side 50a, and tongue-shaped piece 23a of the section 23 pushes — having 
the — 1 movable arm 20A descends by the elastic force which this very thing has that time — the — 2 movable arm 
2QB — the — it presses by the piece 22 of press of 1 movable arm 20A — having — the — the elastic force of the 
spring section 26 of 2 movable arm 20B is resisted, and it descends 

[0044] consequently, it is shown in drawing 2 — as — the 2nd optical fiber 4 — an optical fiber array — it is 
introduced in 2nd fiber alignment slot 10b of a member 5, and optical coupling with the 1st optical fiber 3 is attained 
the case where the 2nd optical fiber 4 causes a position gap slightly to desired 2nd fiber alignment slot 10b at this time 
_ the _ as snown in drawing 9 , it is certainly equipped with the 2nd optical fiber 4 and a guide pin P by the spring 
section 26 of 2 movable arm 20B in 2nd fiber alignment slot 10b of a ** pitch 

[0045] Here, the manufacture method of the discrete-type head assembly A mentioned above is explained. 
[0046] the head of the predetermined length which consists of silicon material first as shown in drawing 10 - one 
member 70 is prepared this head — a member 70 has width of face W and height H while consisting of a single member 
of a tabular moreover, this head — in surface 70a of a member 70, two fiber fixed slots 62 which extend in parallel with 
a longitudinal direction are formed in the center in the shape of a cross section of V characters of cutting Moreover 
two guide pin fixed slots 60 which extend in parallel with a longitudinal direction are formed in the ends of surface /Ua 
in the shape of a cross section of V characters of cutting, next, a head — a member 70 is cut to a longitudinal 
direction in a perpendicular cutting position (position of a dashed line) This position corresponds to the length ot a 
request of fiber head main part 27A shown in drawing 1 1 . 

[0047] Then, as shown in drawing 1 1 , cutting of the taper side 73 which has the taper angle alpha at the rear face^ot 
fiber head main part 27A is carried out. in addition, processing of this taper side 73 is shown in drawing 12 as a 
head — you may carry out, before cutting a member 70 at this time, as shown in drawing 5 and drawing 6 in 
consideration of the maximum height H1 of fiber head main part 27A being smaller than height H of the guide head Z9, 
and a bird clapper being desirable, it is shown in drawing 1 2 — as — a head — cutting of a member 70 is performed in 
the position (position of a dashed line) concerning the taper side 73 

[0048] then, it is shown in drawing 6 — as — surface 27Aa of fiber head main part 27A — a fiber Passer foot — a 
member — 27B is fixed with adhesives And after inserting the 2nd optical fiber 4 in each fiber fixed slot 62 of fiber 
head main part 27A, the 2nd optical fiber 4 is fixed to the fiber fixed slot 62 with adhesives, and the fiber head II is 
completed. In addition, after aligning the apical surfaces of the 2nd optical fiber 4 in the shape of a straight line in fixing 
the 2nd optical fiber 4 to the fiber fixed slot 62, the 2nd optical fiber 4 is fixed to the fiber fixed slot 62 with adhesives. 
[0049] next, a head — the guide head which remained after starting fiber head main part 27A from a member /U - the 
process which manufactures the guide head 29 shown in drawing 5 is explained using a member 80 
[0050] first, it is shown in drawing 13 — as — a guide head — the pillar-like guide pin P is fixed to each guide pin fixed 
slot 60 of a member 80 with adhesives then, a guide head — it builds over a guide pin P in the ends position of a 
member 80 — as — a guide pin presser foot — members 81 and 82 are fixed to the peripheral surface of a guide pin r 
with adhesives then, it is shown in drawing 14 — as — a guide head — a member 80 is cut by two places of the 
central field, and guide head main part 29A and a guide pin P with the desired length are formed simultaneously And 
the guide head 29 shown in drawing 5 is completed between guide pins P by carrying out cutting formation of the notch 
61 to a longitudinal direction in the center of guide head main part 29 A. 

[0051] in addition, the guide head 29 — forming — hitting — a guide pin presser foot — the guide head after fixing 
members 81 and 82 to the peripheral surface of a guide pin P with adhesives — the guide head after covering the 
overall length of a member 80 and carrying out cutting of the notch 61 — you may make it cut a member 80 by two 
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places of the central field Mi , . , , . ^ on a • r- _i * 

[0052] Next as shown in drawing 1 5 , each base of fiber head main part 27A and guide head mam part 29A is fixed to 
base 28bA with adhesives among the head fixed pieces 28 ofHike [ cross-section KO character J, and the head 
assembly A is manufactured. In addition, the alignment of the fiber head 27 and the guide head 29 is attained by making 
unilateral side 27Ab of fiber head main part 27A, and unilateral side 29Ab of guide head main part 29A contact 
medial-surface 28bB of the head fixed piece 28. 

[0053] the [ next ] ~ the one apparatus head assembly B fixed to the head supporter 24 of 2 movable arm />Ub is 
explained 

[0054] As shown in drawing 1 6 , the head assembly B of one apparatus In a side besides the front face of a member^90 
the head of the letter of a block which has predetermined length and thickness while consisting of silicon material a 
member 90 and this head — the taper side 91 which is formed in the unilateral of the front face of a member 90, and is 
prolonged in a longitudinal direction, and a head — The cross-section [ of V characters J-Iike guide pin fixed slot 92 ot 
the right-and-left couple prolonged in parallel with the longitudinal direction near [ this ] the ends, Two cross-section 
of V characters ]-like fiber fixed slots 93 which are located in the center on the taper side 91, and cover this overall 
length and are prolonged in parallel with a longitudinal direction, The slit slot 94 which is located in the upper limit ot 
the taper side 91, and extends perpendicularly to a longitudinal direction, the fiber presser foot fixed to the front face 
of the taper side 91 in order to press down the guide pin P fixed to each guide pin fixed slot 92 by adhesives the 2nd 
optical fiber 4 fixed to each fiber fixed slot 93 by adhesives, and the 2nd fiber 4 — it has the member 95 And the head 
assembly B is divided into the fiber head section 96 in which the 2nd optical fiber 4 was made to install side by side, 
and the guide head section 97 in which the guide pin P was made to install side by side bordering on the slit slot 94. 
[0055] Here, in order to sag the 2nd optical fiber 4 good, it is necessary to choose appropriately the width of face and 
the position of the slit slot 94. That is, a position and width of face which the boundary line K and the extended field ot 
the taper side 91 where the slit slot 94 makes the boundary of the front face of the guide head section 97 and the slit 
slot 94 do not intersect are chosen. m 
[0056] Next, the manufacture method of the head assembly B mentioned above is explained. 

[0057] the head of the predetermined length which consists of silicon material first as shown in drawing 17 — one 
member 90 is prepared this head — a member 70 has width of face W and height H while consisting of a single member 
of a tabular next, this head — cutting of the two guide pin fixed cross-section [ of V characters J-like slots 92 which 
extend in parallel with a longitudinal direction is continued and carried out to an overall length to the ends of surface 
90a of a member 90 then, it is shown in drawing 18 — as — a head — the taper side 91 which extends ma 
longitudinal direction is formed in the unilateral of the front face of a member 90 Then, as shown in drawing 1 9 , the 
overall length on the taper side 91 is covered, and two fiber fixed slots 93 are formed in parallel 

[0058] next a head — cutting formation of the crevice is carried out to the field containing the boundary line b ot the 
taper side 91 and front end 93a of the fiber fixed slot 93 on the front face of a member 90 Specifically, as shown in 
drawing 20 , this crevice is a position containing the overall length of the boundary line S of the taper side 91, and is 
the slit slot 94 which extends in the perpendicular direction to a longitudinal direction. By forming this slit slot 94. front 
end 93a of the fiber fixed slot 93 can be retreated, and, moreover, the difference of elevation can be prepared between 
the front face of the guide head section 97, and front end 93a of the fiber fixed slot 93. , 
[0059] then, the front face of the taper side 91 after aligning the 2nd two optical fibers 4 with adhesives in the fiber 
fixed slot 93 of the fiber head section 96 and fixing to it — a fiber presser foot — a member 95 is fixed with adhesives 
and the 2nd fiber 4 is pressed down into the fiber fixed slot 93 Then, a guide pin P is fixed to the guide pin fixed slot 
of the guide head section 97 with adhesives. and it is made to complete the head assembly B (refer to drawing 1 b ). 
[0060] Next, other one apparatus head assemblies C are explained. In addition, the same sign is given to a component 
the same as that of the above-mentioned head assembly B, or equivalent, and the detailed explanation is omitted to it. 
[0061] As shown in drawing 21 , the head assembly C of one apparatus In a side besides the front face of a member 
100 the head of the letter of a block which has predetermined length and thickness while consisting of silicon material 
— a member 100 and this head — the taper side 91 which is formed in the unilateral of the front face of a member 
100, and is prolonged in a longitudinal direction, and a head — The cross-section [ of V characters J-like guide pin 
fixed slot 92 of the right-and-left couple prolonged in parallel with the longitudinal direction near [ this J the ends, 
Between two cross-section [ of V characters Hike fiber fixed slots 93 which are located in the center on the taper 
side 91, and cover this overall length, and are prolonged in parallel with a longitudinal direction, and guide pin fixed slots 

92 a head — with the slit slot 101 which extends in a longitudinal direction from the edge of a member 100 to front 
end 93a of the fiber fixed slot 93 the fiber presser foot fixed to the front face of the taper side 91 in order to press 
down the guide pin P fixed to the guide pin fixed slot 92 by adhesives, the 2nd optical fiber 4 fixed to the fiber fixed 
slot 93 by adhesives, and the 2nd fiber 4 — it has the member 95 And the head assembly C is divided into the fiber 
head section 102 in which the 2nd optical fiber 4 is made to install side by side, and the guide head section 103 in 
which a guide pin P is made to install side by side. 

[0062] Next, the manufacture method of the head assembly C mentioned above is explained. In addition, the process 
from drawing 17 to drawing 19 is common in manufacturing the head assembly C. 

[0063] drawing 19 — setting — a head — cutting formation of the crevice is carried out to the field containing the 
boundary line S of the taper side 91 and front end 93a of the fiber fixed slot 93 on the front face of a member 90 
specifically, this crevice is shown in drawing 22 — as — between the guide pin fixed slots 92 — a head — it is the s it 
slot 101 which extends in a longitudinal direction from the edge of a member 100 to front end 93a of the fiber fixed slot 

93 Here, in order to sag the 2nd optical fiber 4 good, it is necessary to choose the depth of the slit slot 101 
appropriately, namely, a head — from the edge of a member 1 00 to front end 93a of the fiber fixed slot 93, the position 
of front end 93a of the fiber fixed slot 93 can be retreated further, and, moreover, the difference of elevation between 
the front face of the guide head section 103 and front end 93a of the fiber fixed slot 93 can be increased as the depth 
of the slit slot 101 increases, in carrying out cutting of the slit slot 101 

[0064] then the front face of the taper side 91 as shown in drawing 21 . after aligning the 2nd two optical fibers 4 with 
adhesives in the fiber fixed slot 93 of the fiber head section 102 and fixing to it — a fiber presser foot — a member 95 
is fixed with adhesives and the 2nd fiber 4 is pressed down into the fiber fixed slot 93 Then, a guide pin P is fixed to 
the guide pin fixed slot 92 of the guide head section 103 with adhesives, and it is made to complete the head assembly 
C 

[0065] the [ next. ] — other examples of the discrete-type head assembly fixed to the head supporter 24 of 2 movable 
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arm 20B are explained . _ . , , - , . „ 00 . , r-i_ 

[0066] As shown in drawing 23 , the discrete-type head assembly D consists of head fixed pieces 128 holding the fiber 
head 127 which has the 2nd two parallel optical fibers 4, the guide head 129 which has the guide pin P of a couple and 
the fiber head 127 and the guide head 129 of-like [ cross-section KO character ]. here — the fiber head 127 -- fiber 
head main part 1 27 A and a fiber presser foot — a member — the taper of the shape of rust which cons.sts of 127B 
and the 2nd optical fiber 4, and guide-pin P solves the guide head 129 with guide head mam part 129A -- it cons.sts of 
members 130 and the taper with which guide head main part 129A has the taper angle beta — .t is fixed to the head 
fixed piece 128 through the member 130 Therefore, in the discrete-type head assembly D, the predeterm.ned outgoing 
radiation angle theta can be given to the 2nd optical fiber 4 to a guide pin P. 

[0067] next, the rear face of guide head main part 1 29A — a taper — the process which forms a member 1 30 is 

[ofifiit the head shown in drawing 10 — guide head main part 129 A of height H shown in drawing 24 is k sta .^ d ^ y 
predetermined length from a member 70 then, the taper which has the taper angle beta — by fixing a member 130 to 
the rear face of guide head main part 129A with adhesives. as shown in drawing 25 . while being able to make still 
higher the height of guide head main part 129A. the taper side 131 can be formed in guide head 129A 
[0069] furthermore, the rear face of guide head main part 1 29A — a taper — as another process wh.ch forms a 
member 1 30 -- drawing 26 — ** — a bottom plate 1 32 is fixed to the rear face of guide head main part 1 29A of 
predetermined length with adhesives like Then, as shown in drawing 27 . the taper side 131 can be formed in guide 
head 129A by carrying out taper processing of the bottom plate 132. 

[0070] Since the taper side 131 will be formed in guide head main part 129 A when form.ngthe guide head 129 using 
the process shown in drawing 24 - drawing 27 , it becomes unnecessary here, to form a taper side in the rear face of 
fiber head main part 127A, as shown in drawing 23 . 

[0071] The manufacture method of the head assembly of this invention is not limited to the example mentioned above, 
for example, the head shown in drawing 10 — the side which forms guide head main part 129A in the rear face of a 
member 70 — a wedge-like taper - a member 130 is fixed with adhesives then, a head - a member 70 is cut and 
you may make it form guide head main part 1 29with taper side A (refer to drawing 25 ) 

[0072] moreover, the head shown in drawing 10 — in the rear face of a member 70. a bottom plate 132 is fixed with 
adhesives to the side which forms guide head main part 129A then a head - a member 70 Us cut. taper ^Processing of 
the bottom plate 132 is carried out. and you may make it form guide head main part 129w.th taper side A (refer to 

[0073] R N 2 ext. in order to make the 2nd optical fiber 4 introduce certainly to fiber alignment slot 10b, the size required of 

a head assembly is explained. . . . fi . _ o-v 

[0074] Outgoing radiation height d of the 2nd optical fiber 4 to a cntena position (position of the 1 st < =Pt'cal fiber 3) 
when the 2nd optical fiber 4 is made to introduce into fiber alignment slot 10b as shown in drawing 28 . Effective length 
LV at the time of making the 2nd optical fiber 4 introduce into fiber alignment slot 0b As shown m drawing 29 the 
following relational expression must be realized between the outgoing radiation angle theta of the 2nd optical fiber 4, 
and outgoing radiation length L of the 2nd optical fiber 4. 

[0075] L-LV = — in order to be stabilized and to make the optical coupling of the 1 st optical fiber 3 and the 2nd 
optical fiber 4 perform 3 d/theta here — LV It is desirable that it is [ 1mm or more ] 5mm or less. Moreover, outgoing 
radiation length L is effective length LV. The above length is required, and in order to realize a small optical switch, it 
is desirable to set outgoing radiation length to 20mm or more. Since the 2nd optical fiber 4 must generate sufficient 
bending force in case it touches fiber introduction slot 10b, the outgoing radiation angle theta is 2-degree or more 
need, and is [ the optical fiber ] desirable about the outgoing radiation angle theta. from a viewpoint wh.ch atta.ns a 

small optical switch. [ of 10 degrees or less ] i. 

[0076] Moreover, in order to guide-pin P Reach and to make the 2nd opt.cal fiber 4 introduce into fiber '"trod^ct.o" 
slot 10b certainly as shown in drawing 30 . the diameter of a gu.de p.n P is D1 Diameter D2 of the 2nd opt.cal fiber 4 It 
is required to be above and to be below the 1 pitch K of fiber alignment slot 10b. In addition, d.ameter D2 of the 2nd 
fiber 4 When it is set as 125 micrometers, it is the diameter D1 of a guide pin P. The s.ze between 150 m.crometers 

and 220 micrometers is desirable. ....... • • j ,„ „j j„,.,:„„ in u 

[0077] Here, outgoing radiation height d of the 2nd optical fiber 4 is d=d1+d2 as shown in drawing 29 and drawing 30 It 
is expressed and **50 micrometers is required for the precision in a design value. Moreover, in guide-p.n P Atta.n.ng to 
fiber introduction slot 10b of a ** pitch, and making the 2nd optical fiber 4 introduce, a very high precision is required 
and **10 micrometers of pitches of a guide pin P and the 2nd optical fiber 4 are required of a design value. 

[Effect of the Invention] In the manufacture method of the head assembly for optical switches by this invention 
Division formation of the one head member is carried out at a fiber head main part and a guide head main part. Fix the 
2nd optical fiber to the fiber fixed slot of a fiber head main part, and a guide pin is fixed to the guide pin fixed slot or a 
guide head main part By then, the method of aligning the 2nd optical fiber and a guide pin. attaching again a fiber head 
main part and a guide head main part, and completing a head assembly A head assembly can be formed m a stable 
precision and optical coupling loss with the 1st optical fiber and the 2nd optical fiber can be lessened extremely. 
[0079] After forming a taper side in the side which forms a fiber head main part in the unilateral of the rear face of a 
member, a head member is cut in the position concerning a taper side, moreover, a head — By forming a fiber head 
main part and a guide head main part with a taper side Since a suitable taper side can be made and the maximum 
height of a fiber head main part can moreover make it smaller than the height of a guide head I by the > easy work for ^a 
fiber head main part In case the outgoing radiation angle and outgoing radiation "eight of the 2nd opt.cal fiber can be 
exactly made by easy work and the 2nd optical fiber is made to introduce into a fiber fixed slot, the 2nd opt.cal fiber 
can be sagged appropriately. . , , •»„ui_ 

[0080] Moreover, after dividing into a fiber head main part and a guide pin main part, a taper side w.th the suitable 
angle can be formed in a fiber head main part by forming a taper side in the rear face of a fiber head ma.n part. 
[0081] Moreover, a taper side can be formed in the rear face of the guide head main part after a cutting process by 
easy work by fixing a wedge-like taper member at a guide head main part. 

[0082] moreover, a head -- in the rear face of a member, after fixing a wedge-like taper member to the side which 
forms a guide head main part, a taper side can be formed in a guide head main part by easy work by cutting a head 
member and forming a guide head main part with a taper side, and a fiber head main part 
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[0083] Moreover, after fixing a bottom plate at the rear face of the guide head main part after a cutting process a 
taper side can be formed in it by easy work by carrying out taper processing of this bottom plate at a guide head mam 

[0084] moreover a head — in the rear face of a member, after fixing a bottom plate to the side which forms a guide 
head main part, a taper side can be formed in a guide head main part by easy work by cutting a head member, carrying 
out taper processing of the bottom plate after that, and forming a guide head main part with a taper side, and a fiber 

[0085uTthe manufacture method of the head assembly for optical switches by this invention The taper side which 
extends in a longitudinal direction is formed in the unilateral of the front face of a member, a head — the fiber fixed 
slot which the overall length on this taper side is covered [ slot ], and makes the 2nd optical fiber install in a 
longitudinal direction side by side — forming — a head ~ by forming a crevice in the field containing the boundary line 
of a taper side and the upper limit of a fiber fixed slot on the front face of a member The front end of the fiber fixed 
slot located in a taper side side can be retreated on a taper side, and, moreover, the difference of elevation can be 
prepared between the front face of the guide head section, and the front end of a fiber fixed slot. And since the head 
assembly is really formed, it can form a head assembly in a stable precision, and can lessen extremely optical coupling 
loss with the 1st optical fiber and the 2nd optical fiber. 

[0086] A crevice is a position containing the overall length of the boundary line of a taper side, are the slit slot which 
extends in the perpendicular direction to a longitudinal direction, and through this slit slot moreover, by dividing a head 
member into the fiber head section and the guide head section By easy work, the front end of a fiber fixed slot can be 
retreated on a taper side, and, moreover, the difference of elevation can be prepared between the front face of the 
guide head section, and the front end of a fiber fixed slot. 

[0087] By forming a crevice by the slit slot which extends in a longitudinal direction between guide pin fixed slots, by 
easy work, the front end of a fiber fixed slot can be retreated on a taper side, and moreover, the difference of 
elevation can be prepared between the front face of the guide head section, and the front end of a fiber fixed slot. 
[0088] In the optical switch by this invention, by using the head assembly equipped with the fiber head mam part which 
is cut down from one head member and constitutes another object, and the guide head main part, optical coupling of 
the 1st optical fiber and the 2nd optical fiber can be certainly carried out by fiber alignment Mizogami, and a 
miniaturization and low-cost-izing are possible. „ r u • r.k^ ir^*A 

[0089] In the optical switch by this invention, by using the head assembly equipped with the really fabricated fiber head 
section and the guide head section, optical coupling of the 1st optical fiber and the 2nd optical fiber can be certainly 
carried out by fiber alignment Mizogami, and a miniaturization and low-cost-izing are possible. 

[0090] Moreover, an optical switch with many fiber alignment slots on the book becomes possible by making a head 
assembly fix at the nose of cam of a movable arm at which it moves with a drive. 

[0091] moreover, the thing for which it is more than the diameter of the 2nd optical fiber, and the diameter of a guide 
pin is made into one or less pitch of a fiber alignment slot — a fiber alignment slot — receiving — the La guide pin 
and ] __ it can De stabilized, 2 optical fibers can be made to introduce, and the optical coupling stabilized as a result is 
attained 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] _■ . 

fPrawing 11 It is the perspective diagram showing the optical switch of this invention. 

fPrawing 21 It is the perspective diagram showing the optical fiber alignment member used for the optical switch or 

rPrawSneil It is the decomposition perspective diagram showing the movable arm used for the optical switch of 

Saving 41 the [ which constitutes a part of movable arm shown in drawing 3 ] — it is the decomposition perspective 
diagram showing 2 movable arm 

fPrawing 51 It is the expansion perspective diagram of the fiber head shown in drawing , 4 

fPrawing 61 It is the expansion perspective diagram of the guide head shown in drawing 4 . 

fPrawing 71 It is the side elevation showing the center valve position of a movable arm. 

fPrawing 81 It is the side elevation showing the fiber joint position of a movable arm. . 

fPrawing 9] It is the schematic diagram showing the state where the 2nd optical switch and the guide pin were 

introduced into the fiber alignment slot. oceam ,. ( 

fPrawing 101 It is the perspective diagram showing one head member for manufacturing a discrete-type head assembly. 

fPrawing 111 It is the perspective diagram showing the fiber head main part in which the taper side was formed at the 
re a r fa c e 

fPrawing 'l 21 one head — it is the side elevation showing the cutting position after forming a taper side in the rear 

face of a member .... u ~ _ :* 

fPrawing 131 a guide pin presser-foot member — a pillar-like guide pin — a guide head — a member - it is tne 
perspective diagram showing the state where it fixed in the top 

fPrawing 141 In order to form a guide head main part, it is the perspective diagram showing the state where the guide 

fPra^^ showing the state before fixing a fiber head main part and a guide head main 

part to a head fixed piece. . 

fPrawing 1 61 It is the perspective diagram showing the 1st example of an one apparatus head assembly. 

fPrawing 1 71 It is the perspective diagram showing the head member used for the manufacture of a head assembly 

fpraTing 18U hehead of drawing 17 — it is the perspective diagram in which the taper side was formed on the surface 

\Dr^\n^?9U t is the perspective diagram in which the fiber fixed slot was formed to the taper side of drawing 18 . 
fPrawing 201 It is the perspective diagram in which the slit slot which extends in the perpendicular direction to a 
longitudinal direction in the head member of drawing 1 9 was formed. 

fPrawing 21 1 It is the perspective diagram showing the 2nd example of an one apparatus head assembly. 

fPrawing 221 It is the perspective diagram in which the slit slot which extends in the head member of drawing 19 at a 

longitudinal direction was formed. 

fPrawing 231 It is the cross section showing other examples of a discrete-type head assembly 

fPrawing 241 It is the perspective diagram showing the state before fixing a taper member at the rear face of the guide 
head main part used for the head assembly of drawing 23 . r r ■ a 

fPrawing 251 It is the perspective diagram showing the state after fixing a taper member at the rear face of a guide 

fPra^g^ the perspective diagram showing the state before fixing a bottom plate at the rear face of other 
guide head main parts used for the head assembly of drawing 23 . 

fPrawing 271 It is the perspective diagram showing the state where taper processing was given to the bottom plate 

which fixed at the rear face of a guide head main part. . 

fPrawing 281 It is the side elevation showing the state after the 2nd optical fiber was introduced into the fiber 

fpfawingV^ ft is the side elevation showing the state before the 2nd optical fiber is introduced into a fiber alignment 

fPrawing 301 In the state after the 2nd optical fiber was introduced into the fiber alignment slot, it is the cross section 
showing the physical relationship of the 2nd optical fiber and a. guide pin. 

[Pescription of Notations] . . r ri«*!**«i f.hor 

A, B, C. D [ — A boundary line, 1 / — Optical switch, ] — A head assembly, P — A guide pin. S 3 [ — Optical fiber 
alignment member, ] — The 1st optical fiber. 4 - The 2nd optical fiber 5 the [ 10 — fiber alignment slot and / 20B 
] - 2 movable arm (movable arm) and a 27.127 - fiber head - 27A, 127A - A fiber head mam part. 29 £9 - . Guide 
head, 29A. 129A [ — Guide pin fixed slot ] — A guide head main part. 30 — 60 A drive 92 62 93 [ — A taper side 
94 101 / — A slit slot (crevice). 96.102 / — The fiber head section. 97.103 / — The guide head section, 130 / — A 
taper member. 132 / — Bottom plate. ] — 70 A fiber fixed slot. 90.100 — 73 A head member. 91.131 
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*»**««>r ^ < *r s ^ -5 ire Ltcitx a v ?m<^ * 
7 0&««-ra. c®^? k«#7 o«4>*c< 

*f<f Ktr>B£tt6 0(c. £#ftjecJ:0#-f FfcT>P* 
H5£T£«. -e^. ^2*7 7 ^>'4i*WFf>P<!: 

F#ft2 9A±*nvmtVX^v F«£<*A*:3&fc3 
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mft? 7 a rt&nmivMmfr humy r A^mm^ 

5>J«Wc»A«*-l**#-f FfcTZ/MfcRStffctf-f F^s> 

IB? t -f;«JBIlcWlcgfi , f&*'/ F b'>@^«i 

A^v F#<*£#V F*^ v h'*{*±Z&I&TZ>JM 
±. 

bu IB y 7 A 9 F#(*©»SB7 r ^ ^H«*K:6WB^ 

2*?t -Y^'£I1£TSXI1£, 

Huffi^'-f F^y F*tt©iOTB#-f KtT>H£fltficmB# 

^ Ftr>*B3rr*xe£. 

«WBSi2#:7r 4*tw&fM Ft* ><t£2£?ij£i2-T v 20 

MIB? F^iBUSB^V F^» F##±*H 

HiTlE^r -f^ 7 F*{**»fiR'T&WJK:f u --A-BS€:3e 

ai/^a. mfc^-^-mtmfrziiLmirrm&'^v fw 

F^* K*#i*»^aci*»«i:«lll«9( 
1 IB3£©:ftx A v ?m~» v FaSEf*OlBft^&. 
[«*313 ] KNE^t -f'<-^* F#tt±*riB*/-f Ff 30 

<D5fcx^ ? F«itf*©»3i*ffi. 

[18*114 ] SWB«KXfi«©BugB^-r F*v* F*# 

FIBIM*©!****. 

[«#H5 J Buffi— ;> F«*t©«l«:tei»T, B«IB# 
*H*U/cfft. DiliB^? FSWfcWKUT. -r-^-M 40 

6 ] W82WWrX|ga©H5iB^-r F^ * F*# 

■T4Ii«rfiitfcC i*1$«i-T SiB*31 1 HBifcD** 
A y v FfflSi»©»j£&ffi. 
[M$fl7] SUffi^? F«WG>fflfiilc*5l>r. b>)IB# 
-Y Y^ j F#****-r*««:*«<:H«Ofca. *ME 
•^^KWWd, SugB^S^f'-^'-traX 50 
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F**^*»arr* c t*mL±?*>st&m 1 sb®©# 

^^ffl^v Ffflfif*©«ja*& 
[it*jg8 j #7 T A>*mmt<Dmmia&i$ t i>tc7 
7 A'wmoHtoicimsi*itiKi%i'?T A*t. m. 
ib#7t Aj*mmm<mmfr*>m&y r A>wsmK 

7-f^tR3«^7-f^7 F9i, »K^7-f^ 
KM8lrtlc8SA3-eS#-r Ftf>*tt»3l*&#-f F^ 
? F*&£ff*.fc^? FfflSE*CD«a*ffir*^T. 
WiE*V Ftr>****ftK:**S-tfS^-/ Ftf>W6 

Fawoajwcjejsw-ftxai, 
srsBf-^'-fflXcD^^ccsio-r^fiStr^xg 

BafB^3» FaW©affi±tcfc^«SOTBf— 
«i»iB7r^^BS*©«I«4!:«:*tf«««:, DaSP^ 

ytyTA'v&ai&r&JMt* 

mnWA F«^» FSPOOTB^-f Ft>@jeiMcOTB#-f 
Ft:>*H3&r*X«i€«itA:Ci€rW«ir**^ 

T, fJIB-^^ FStt*7 7-f^9 F»i^Y F^-3 F 
SBiK:^W6Ci%«a4-r*«^I8SBtt©*^^ 9 

^ffi^^ FfflSLf*©«jt*a. 
[i9*3i i o ] mrsBpgastt. mut?A F tf >HS*ra 
TiltSBft^ £i4(ciift-r -5 x y » F ^r-* c <h 
i-T-5»*18SBtt©*x A v y PfiS«OH 

^ t -f ^"<W"Hi©-««d»3 mem \%v7A*il. 
mint? 7 a ^m^\mm\mwhmzy r 4*wm 
% & hm 2 %v t >r * t wmmnic * o 

ffitt©BuSB*2*^ r -T^*afeS»3l4-*7 r -^^H*» 
tt^7^^»F*l*i. f«SB7T^^SyiB#rt 
Cc9A3it&X/^ Ht>4M3ti*^ Ftr>BCE8» 
^4>ofc/7V F^ty F*#£*— *at>-^» F«**»6W 

offiu-c^^^ Ffflaf**«x./cct*«fai-r^* 
x^ 

7 t -f /<IBUi(leD-BI«dfeK3 ttfca* 1 7 ^ *L % 



(3) 

3 

J«*t5^ F^* F»£*-tttc»JSLTft*^5r 
1 3 ] WB^» F«SM*W. WEBEMWItC 

i ixiii2geBo*^-f7f, 

7 r ^^CDttSfiLbr. fi^ftil27 r -f -><WU*0 1 t' 
[0 00 1 ] 

«:#tS^$-t**#*-f -^W, C<Djt*4 ??lCfflm 
[0002] 

»W¥6- 6 7 10 l-WMK****. c<D£r$KtcEi 
4 (ni*7?^<) €r*¥:frfrtc&ia:U 

£@e$tfac<ttcj:'K mmomiity t J^tmz 

[000 3] 30 
*^-/?^titK:J;^l*7 7 J'<tm2 

tc. 

[0004] ^IfefJfl&i* ±j£<Dl$gff£&*&-r ZtcMCtj; 
-f*^, SD c *]5t7T-f^i^2 3e7T-f^t©*IS 

[000 5] 

U^&&m^£/c#Q^&] *»g9tcfc***-f ? * 
ffl- v Ffflfif*0«JS#aB, t 4^WWWtt>* 
iffiCCjBBSU/c^y ^WB*©HMtC^SlWc»l^ 

^r^^i, ^7>f /twusraoftflfl** h ? t 4 
cc w a 3 ss& 2 t a t zmmmm xvk 
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77^tS^C^7^5>Fi t 7 7>f^J 

8H*3tc3»AS-e*#4 Ftr>*it«3'tffc//-f V~*9 F 
F«St#©WS^rtt"C*-?-C, fi^fiJ 

saitcwtcsa-rs^^ Ftr>Hftj»i**ffitct>o 
/c-#cd^? Fffl*t*, ^#fttc#i,TgBfcW»H4 

SgTd>fe< <h4>-otC#i!!l,T. 77>(^f F#tt£ 

T -f ^•H5£«tc*2*^ r ^<*H5e-r*xii 

<t, #V F^» F##<D#-f FK>Hft»tc#-f Ff> 
*H€T£XfI±. »2*7 7 -f^i^ FtT>t« 

W^««^&X«i*«A«:*ttT*e. 
[0 006] $/c, WiitCti, ^ ? F^CDUffiO— iM 
tCte^T. F*»*«iWa*ltC^-/t- 
ffi£*J«Lfc«, x-^-ffitcJ^fc&gT^ Fffltt 

^ F^n ^ F*fle£«Bi*ra. 

[0007] */c. $?31tC^ 77-f^';FWi^ 
^ F tc#» l/dl 7 7 -(^9 F*#©« 

[0 00 8 ] »jgtCtt. WKXS»©^-f F^*? 

[0 009] Waitcti. ^ v Fgi^©H®tc4dl 2 ' 

T. *V K*#«BJ5W-*«tc< St^tt©f— ^ 

ffittSfcV F— ^ F*#i77^f^7 F^i^rffM 

[0010] $/c, »atc», «jkxs»©^-{ f-^9 

F*#<Dl*®tc. JS«*H*LWft % C©JS««:^-^ 

-anx-rsxii«r«As. 

[001 1 ] ^/c, jffiiStCtt. v KSW5t©Slffi6C*Jl» 
t, F-^ K*#*»JS , r*fll!ltcjS«*@»L,fc 

». Fffl*t*w»fu. ^01^. **t*f—/<-lnx 
ur k ^^-Hlt^W F^? FWi77^^? 
F*»i*»ttf4. 

[0012] *»^<0*^ -f » ^ffl-^ 9 FUltOWl 

www)— ■tcaH»s-&fc«ri #7 t^±* ^^T>f 

^^JSPttoffefi?]* 3 ^7t^ /<WVifttcaS a 3 ^ 2 

*7y-f/<i*w*««tcj:*)«isAa*s*^-r 
8c«ffi-r&/c«>tc. ««o»2*^T-{^«:afea:$its 

77^, FBPi, 7T^'<BW»rttc3SASl*«^ 
Ftr>«tt»d4%^^ F^s» F»4*«*.fc^* F 
ffl3W*©»fi*ffi"C*or. Fe>*ft**««:ak 
gft$-fr4//-f F tr>B£jft^r. FSW*0*Bfltcj|8ja 
■T^X^i. -x^ FfiP»©*U©H«tc, ft^AtcjS 

aErsf— ^-ffi£JBJS*r*x*i£. gs2*^7-<^ j & 



5 

F^* Kssoav Ftr>HB»«c*-f FfcT>*H5E 
rftxii±*flM.fc*ffiT*ft. 

[0 0 13) SJt* '»3StCtt, Gfl»tt. f—^-ffi©* 

kismet ft* »; ? H»'t*9, coxy v b3S£/ri/ 

*C, ^* HWt*7 7-f^? F»£jtf-T F^» F»£ 
fc#ttft. 

to o i 4] »atc», raw*. *V FfcT>H5E 
aHBTCft#^A(cH& , r&^V7 hare* ft. 
[0015] #$MJ3©$fc:*-f * #7 t -f^<«W 

«f ' < it «c 9 A 5 1± 5 0 2 * 7 r -f ^ t £ IBM *»• K 
J^^^Sttft**^*^**^. ««©#2*7 

«feB**1*ft#V Ft^iEMfe^^V F^f F# 
FW^fcttOWLTttft^* Fast 
tt*«jLfc»«;Taft. 

ai*77^U, * ^ r >f ;i|MWOilW> 6 ? 7 

«fc9^£Stfft**4 ffl»0*2*^ 
y ^<tM8t47 7-f^9 FW<k. 7 7-/'«N 
tRrtfC&ASttfttf'f FfcT>*3H*S«*f-f F^» F 
gB<t£— ^tcMl/t^S^f FaiEftfcfflAfctltoSr 
*ft. 

[00171J/C, »JBKltt. FaStftti. 
t»Cc cfc 0 mb*r ftnJBUiT - A©5feM6Cll^ £ *vt I > ft . 
[0018] fcFMfctt, #4 F t*>©IS#. ^ 

**jiiT-c**. 

[0 0 19] 

#V Ff^^mi^^SOCC^-p/c— *©^? F»*#* 

«©^r F*f*±#4 F*^? F*(*££J&fXT 

ft. *©«L 77-f^9 F#*©^T-f^SB3Eill«:. 
««M4CJ:t)»2*7y-f^*HSL'. #4 F^* F# 
{*©*/<{ Ftr>H**K: % -iS««(cJ:0^-f Ft:>*H 
fiT ft. »2*7 7-f^</-f Ftf>t«:W 

ICtSSAJS-ttT, *7y -M-'n* F*'(*±#4 F^f F*# 



4 ) 4SRW8- 2 9 2 38 3 

6 

itHtfattWC^* Ffttt#*»dt8**. 
[0 020] S/c, #*Wcj:ft#x-f **JB^* Fa 

fw« *. %<o'&* c<d^v tmtv&m 
fc, Ft>*»#*n^sfe»***fe*«> 3tf -' 

>B8»*»iM"«. >©ft, F«*©aSE©— «l 

tc % ; «#*rfijJcffiS'rftf'-^-ffl*»STft. 

&ft^£ntctttt3£ ftfc«>©7 t -f ^BJ£»*JI5fiST 

10 ft. *<Df». FtfWOftffii^Wft^-^-ffl^ 
Mi77^«iOj«im«, MgU^ 

jgjarft. ^©*sm> f—^-BffJtcttB^ft^T-f^ 

0#>4>> *V F^» FW©*ffi±?7-f>*H£»©ffitt 

i©nBK*«i*wtftc^'c*ft. *©«. ?y-f 

7-f^BtU #4 F^? F»©*M Ftr>H3E» 
cc. aai*JftcJ:>3//-f Ftr>*H*b. *2*^7-f'< 
i^-f FtVi^^PtftcSBWd-^T^^ Fai£(**3£jS 
20 ^-tffto 

[0 02 1 ] MtC, ft3fe^ -f » r*ctel»t 

^ Faitf**, pJttr-A©*«tcHS3-&/c 

■^ftCitCctO, *7 y -f /«J*«*©fiE »©7 7 

/Tut* 1 *7 7 -/^^23fe7 7 -f^i^^^^ 
ftCi^Ttft. 
30 [0 022] Jgic, *#6W«: J: ft*^ ^ ? ^Ktei^T 
ti, 77-f^> F6I5i:^V F^» FSUi^fiB^^c— f* 
Sa^9F»3L#*, «Atf. RjttT-A©5fe«tc@«3 
K»RiB«Cj:OPlttT-A«:BFra©*Ifi)«:» 

^ft C ice J: 0 . *7r>f /<SBW»»©ffSM>^ 7 
-/^SB»MK:»2*7 y -f ^tWAS*. ^ y -/^SS^J 
^^/TOT^l 7 -/^'i^2*7 7 -Y^i*5«*S^ 

[0 02 3] 

[SOSIfl] «T, HB4*«C#*9IKJ:ft*^-f ?rJ13 

40 FffljSL^wajeffiRc/*^ >r » *©»»***« 

[0 02 4] H IB. *B*«1«BlC«D»Aftfc*© 

^^,ri w^-^2^{BA. c©^-^2©±ffiiK: 
ti. 7— 3 a ©*»*>fc35 Wl/fcffi ^ 
C n «* ^ V ^ ) 3i ^?JjT — A 2 0 ©5fe«8*» EiHtf 
fttH2*7 7 (v^^-fflijpt^y -f^<) 4<b^7t*S 
*a-tfft)feae>©*^T-f^lEW»«5i. ^x^-WJco 
SB2*7y-f^4t, 8l*77^3©l!?HilSl (X 
50 tffliK ^WcCWllWfi! (X*fil) tcifl^Tft^IfiJ 
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(Y#Ifi3) «CinBiS*&K»«»30i*sig«3tiri» 

[0 02 5] CG>#7T-P<EWfflt*5tt, »13^© 
6 4CH3tSti, C©»iaa*fi6W, H£*^7K£o 
T*23»MJ8«:HES*i. C©*23d**8ttBE* 
sjgtcjioT^-^KiBffiSftTi**. H2tC 
5*TJ:S*C, *7r-f'<EJI»«50lfi5a©±llC 

» fc ^ f » ^©KBv^K^ r ^ Jia&fix i o 

7^<W9»1 Oai. »2*7 7^H«ATU 
&©K®V^tR©J|!2 7 r 4 "BftRIt 1 0 b <fc*>6*MS 

[0 0 2 6] C©fffl 7 7^^W»U 0 aiI27r 

1 y 7 A 1 0 a tctt, SMOtc J; ^fl^7 

wit »jm*7T-f^3**«-r&t";3>i*©* 
^mm ioa^27 7 1 o b ± %\mi> 20 

8tl 2©ttS«:^ i 'C, Il^7^^3<!:f2^7 
^4 <h©7fc*£^#>tfi£3ft&. 
[0 02 7]^^C. pJifiijT-A2 0 

©fiSW*iR) <x#fa> KiCtr&*ifiii (Y*«) cc«*b 
$^£fc#©SEii)*&ta3 OfcoHTBiUiTS. ft*. C 
©«»«»3 0W: % *M»T-A2 OfeX^fttcKMS-t* 
Sfc*©£lKllM**3 0A±. nJ«bT-A2 0£Y* 

[0 02 8] CCt, ^llB«l««t3 0Aec-3^ 

[0 0 2 9] »lBBMM»3 0Att. ^-*2©±3aK 
H3edn/clB«!«RiL/'C<oapri J &-5'3 1 CCD 

^»3 2W\ -»fl[>IMMR3 3*^l/T'<-^2±«c* 

|fi] IC ** L T Slfi*!^ OC i* O' -6 fflttr ^ A 3 4 ©5fc*B#ii 
J£3n v t ©ISMT7- A3 4 ©SBWCtt. *i?M3 2© 40 

*i?»3 2^iElnIffKXW^^^C: itcJ:, ' J * 
*%?-N3 2u:J:D«*^-/ + 3 5*aot«W. *^«3 

2CCr2-.T, «»T-A3 4*X^«C«PSkSlt*C£ 
[0 03 0] C ©fflttT - A 3 4 ©SMS 3 4 a (C(-J*tt 

(DffiMlrc-^3 6*sB£3*i. c©«ifc^-^3 6©T 
C©#-f F:/ci»0tt. ^-*2©±ffijtC : ]g/S3*ija^ 
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ftTl>&. *fc, ffltt^-^3 6©±ffiKttWffe3 9 
*SH3esn. C©fl*tt63 9icW:pJtt7-A2 0#*^ 
KJ^TBJEShTl**. fi£ot\ 3bUtt3 2frC^l/ 
fcffl«7-A3 4©*ttfc3M£LT. 6 

#4 Fai3 7«:fflorx#rt«:aiSLri«3** 

Ci^T't, pJStt)7-A2 0*>X*rSlkSSbT»»S 

[003 l] c cr, fi«r<-* 3 e ©±b?«8S5k: 
«, »iaBS*R4 0 aw» 2***4 l#BJ£S*rtl> 
*. -<-^2©p«8«:», m©ilMf2 

•;5 7ht>f42, 4 3WRt*6*lT*r»*. ttoT, 
»lffli«40t»l 'J 5 ? F-b>1f42b***Kt- 
ffltt^-*3B©HW^©»tt£ffit3 
«Ci*»T*4. •2lW4it»2ya» 
Hs>1M 3<O***K*ftCifcJ:0, S«K<-*3 

ifr^-;*3 6©J&£fiitH#ttffiSfta. ft*- f»»4 
4. 4 STwlfcW h 9^tt, ff 1 »C«(2 S » h 
t>t4 2, 4 33W»»Ufc*»^K % M^3 6© 

HSCc^slx. «m-^-^3 e©a£**rti (X2rr°j) 

©*»4«1^CCMo^0Wtcff±3#S/c«>©«W*r 
[0 03 2] »2R«HH»3 0 BicoivcBHW 

[ 0 0 3 3 ] C©»2iB»«»3 OBtt, ^-*2©_L 
B K $ titemm t U "C ©Sit 2 * - * 4 6 Zffiz. . 
C©»2*-*4 6©HR**«. t-^f-t>4 7^ 
Sttfeii. c©*— *tT— *>4 7*CBBKB**4 8*« 
tt&l/CL**. £ ©B5»*S4 8 ©!sia4*'C^C«, ffSb 
^5 0©— ^e>^ttib/cflll5 1 3^B£Stl« C©ff* 

«5 0». x*ioiicea-r*i*tc k 

^liKir*»#JlR»©l*»"C*flE3*i"Ct»5. ^/c, 

■f«b»s o©jastt«:ga^&n/c«i5 1 . 5 2«. ^-^ 

2 ±tcH^ $ *ifc— »©«** 5 3 tc J: o T 0Sb S ISECC 
A 2 0©T**cfitSU t nJttr-A2 0*±"F*ft (Y 
[ 0 03 4 ] CCt, H3tC7^r<fc^CC. oJiBir-A2 

{ftSTe»ai2 p]«jt-a2 oBi^e>4M$n-ci^. 

C©^1 nJJftT-A2 0 Alt /<*ttt*i"Sft«*T 
^Sn^i^CC. njaH4©J»*«:ia*/c«)tc. *«tc 
|T<(Co4lT(BKCCilBlS3tlTl»&. Etc, gsiBJSftr 
-A 2 0 A©%MtCt3.. 312 nJffi)T- A2 0 B©Jtffl«: 

±*3^e>*PE-r &/ci6©»B0t 2 2 jo^pft) fttf *iisa ^ 

rc»^„ -CCT, SR] oJStbT-A2 0 A©fiNKCJgJESL 
fc^'A2 1 IR^3 9©.h^lfD3 9 atc^JSUfc* 
i^>:3 9bi^-^3^c«. fl«*^5 4*IKMtf3 

g(cH6d«6c^(cj:0. mi nj«ir-A2 0 a©» 
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*B& BtttS 3 9 <D±$m 3 9 a (C @5£ 3 # £ C £ #"C # 

So 

[0 03 5] Ml pJ»T-A2 0A<DT®<O*5fe 

ttHKtt, ««U^©*tt»2 3#BKS*V C©* 
tt»2' 3<^>t2 3 ate. f«M* 5 0©*AffiK:5 0 a 
tc38UTl>£ <B7#«) - ftoT, fHM65 0<DIh) 
®cj;«!K *A®5 0 a-C*W»2 3*±TStfSC£ 

[003 6] SS&D^tC^TJ:^ ^2p]^T- 
i,2 0B^«:«, F3d5»2 4** 10 

^tlTl^ 0 C©IlSStf2 5<Pjt§:£Jt2 5 ai^-; F3! 

TS«llcj|MS±*ff2 6a4, CO±^SU2 6a<i: 
^ 3 KX*»2 4 £ fcWUfcfrCMiL-C, /<*»2 6 £ 
S*3ETB»cJ»*l**te6— »©HI*»2 6 b £*>6«J* 

anrt^ft. ft^r. flHitft-r^? FX»*2 4tt. 
^*»2 6*^ur±T^ac«E*»fiKatfCiK: 20 
&S. * IT. H3tc^-TJ:^«:, S£2 pJffi>T- A2 0 
B©H3EW2 5«:»fiS;L/fcfi?C5 5i, BM*-&3 9<DT 
15® 3 9 c K»RfcUfc*^;*3 9 d tfc-SStfTitf** 
H£*^5 6*IRtt^3 9K:tt£S1*SC£fcJ:9. » 
2pJ«)7-A2 0 B©BJ£S2 5«M*&3 9<DT£5® 
3 9 ctCiSS^SCi^Tti. 
[0037 ] JS*C. FSd*»2 4 Kit*, #8tl*<D^ 

jF27i, -»Oitf-f Fe>P«rS^-/ K 30 

29i, 7r^f >^ ? F 2 7 Rtftf -f F^ v F 2 9 
J#T6WM3^tK<Z>^3» FH3Eit2 8 &d>6«AdtiT 
CCt, C0^9F12K-2 8©JtfiI2 8a 
Fj£»6U2 4©rtSffi2 4 atcB£3*l..C4) 
FB5£Ji*2 8<DI*9ltM2 8 bfctt. 7 7^?F 
21 til 4 F^* F2 9±jW£»fiU&/rUTl§S$nT 

[0 0 3 8 ] H5(C^vr.J:9<C. ^ F^?F**2 9 
At*. 5^y3>*MP6««SilTl»&t*<C. WW. £5 
3H©"/o^#^MlT(^. Etc. #-f F*^* F 40 
#(*2 9 A ©SUB 2 9 a©»CC(t, KnV^Kfr&'T 
-»©*M Ktr>H£?»6 0**¥1f«c»J**4lTl»6. 

^ K*t*2 9 A<Q^U52 0 a ©(fAKfe*. IWBSia«©«J 

OCJ;0, 7t^^j F2 7*»&fliMr&»2#7T4 
/MiMM F2 GtcS/cfcttl^J^KLXl**.. 
[0 0 3 9 ] B6fCn*?J:^K: ( 7t^»F#*2 
7 AW. ^y=i>tt*^«J*Stl"Cl^iil:«C. jtiMffS 50 
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tt€ffUTl>&. 27c, 7t-(^5 F*(*2 7Att. 

F^* F*<*2 9 AO*BW£BSRID*lWl 
i^tc. 77 F#*2 7 A©S4Hcfe^t." # 

^ p-s, F*#2 9 A©«3HJ:9fflWC«l»*3H 1 
*WL/T^4. Kfc. 7t^?F**2 7AOSD 
2 7Aa©**CCB, ffiIV?^M2*©7 7 >f^ 
B5E»6 2*s¥!ftc»flcSnT^5. fUt, §7 7 >f 
'<B2Qt6 2fCt2. 0fSS3O»2*7T-f^4*s«* 
ffJK^HSStrCl**. 7 7-f^»F**2 

7 A 2 7 A a tC 7 r A /t*f 2 7 B 
TBSTracitci*. 7T-f><B3£*6 2Wc»2* 
7T-f^4*«KB« , *"«Ci3&ST*ft. 
[0 04 0] CCt 4 f*— a%fc^ — B7 

F*(*2 7 A©»B«:»RRrS2:<b 
T\ 7 7 9 F*#2 7 A *JBH95tt*Ct4 C 
-C*s 7r-Mflje»6 2 tf-/<-*aTflWS« 

2 8©rtSffl2 8 b«cBS-r*CitcJ:0. 7 7-f^i 
®*6 2W6^T®£Ta*2*7 7>r><4*, f*-^ 

-«aiWi;fflW»e-cffl«»tt*ci*tfr** (B7 

[0 04 1 ] *x-f7f 1 ©Hm^ut^f 
6. 

[0 04 2]5feT. BUMMH^T. ff S©« 1 t 
^<3i»2*77-f^4 ££*tt&3-t*SK:*>fco 
T, *2*-^4 6*IBttS-B:. ^-H'^>47^ 
WJ$4 8^lt(W5 0£¥le]lfc£-e&. C 
©D* t B7tC7jVr£5(c % fl»#5 0©fflffitc»iSt/fc 
^?AI5 0 a©±JFC, *W»2 3©^)t2 3 afcWl, 
±tfSC£ttJ:9, »1^J»T-A2 0AB, tn^f* 
©3«^K«tOTfllL_Bf 6n^>. ^2oJJAT 

T-A2 0A«c5ifflur±»r5. -t©*s», pJttr- 
77^^WW5^e^nr. u*77-/^3i» 

2*77-/^4 i©*tt-fe*<ll?»3ti6. 
[0 04 3] ^*l*-^3 l£IEnii3*!\ pJItt 

tt*. »2*-*4B«:B»S-l*, 

5j'>4 7SU^7B(i3l4 8^Ur^jCJj^5 0<rK(c¥ 

*AB5 0a4»TSWCtt, C<D^7 A 09 5 0 a 
S»«2 3cr)i5Jt2 3 aMVLWW^ti. ^5 1 "JSPilT- 

C[)B^. »2TU«JT-A2 0B», JBl«»r-A2 0A 
COl'PHIM" 2 2 tC J: 0 WE 3 WC . fl! 2 liJttT - A 2 0 B 
<D>* * SP 2 6 03lttA<CtA 0 r »TTT 6„ 
[0 0 4 4 1 *018*. H2«CfiS-rJ:0K, »2«7 7 

>{;Mi,t ( t 4"is^JM45oas2 7 7 -r^fiyija 

1 0 brtfc»A8*TC. SB l*7-r -f^3i<D«*Sd*« 
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il£T4>, »2^7-A2 0B<Z>><*»2 6fc<fcfl. 
H9KtSTJ:5K, I2^7-/^4W*VKf>P 

C0 04 5] ccx\ mftutcftrnm^v f«1l#a<d 
[0 04 6] si ok^t^k:, 5fci\ i/ 

6«c&0fS«S©^^ F«W*7 0 CCD 10 

F»t*7 0tt, ««<D*— «t**>fcft**#te, « 

^®7 Oatc^t. *<D**«CW. S#*r^JicWfCC 
^T£2:$©?7^ll®$6 2#, tfJgljKJ: Otffi® 

w\ s^ipjki^t tcm&rz 2 f t'>Hfi» 

6 0^ «JBi|«cJ:0»rffiV^«:JBflt3n-Ct^. # 

s (««aottas) twkts. coast*, in^ 

[0 04 7] B 1 1 (C^-T<J;^tC. 

9 F*#2 7 AOUffitC. fwS-»ot*t4f-^ 
-B7 3*«B0aiX"rS. «tfc» C0f-^I7 3<5 
iHIXtt, SI 2«C^rJ:^K:, F8W#7 O^ttWT 

5tt. 7 7 ^^^7 F**2 7 AQft^lKS H 1 # 
-f F^* F2 9©*SH*9'h3 IA» 
Ci^^LT. HI 2tc**"TJ:5&C. ^?FW*7 0 

[0 0 4 8 ] *4?ft. S6ic^-r*f:^tc. 7t^<^? 
F*f*2 7 A®Rffi2 7 AaJC7 7 -f ;<fflASPt* 2 7 B 

2 7 AO§7t >f^ll®«6 2tC^2 7fe-7T -f^4£ffi 
AL'/d^, »2#:7T^<4£J8#fflCCj:»)7T -MB 
®N6 2tcBSl/C. 7t^> F 2 7 ^Tu^Si* 
£. fcfc, ?t <f'<B£flt6 2^2*^ t £B 

awa«4ci5W$^/c«cc. isaawtcto. 77^11 10 

[0 04 0 ] FflW#7 0**^:7 r F 

7 A*:WmLtcmcW-?tcm F^? FSPt*8 
OBJECT, 05CC^G/e*V F^f K2 9&M3f 
^XJIlCo^Tftnjrr*., 

[005 0] SI 1 3 CC^iI J: o tC, # F^ * F 
»t 8 0 <0&i3 4 F t' >B >altft 6 0 K . Rtett£> # -Y F 

$m 8 0 cOi^stiECCfcl^T . ti A F > 

JzMc, tf-Y F f>|q^?H5t*8 1 . 8 2*#4 F t*>P so 
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©HBK«3«ij-cB5E-r*. H14«:7SrJ:5 
tc, *V F^v F8M*8 0*r. 2 *EFfr 

#KbT. ^SS^fco/c^-fF^-; F#f*2 9A 
<b*V FtfVPfctBWclWtrft. F* 
>P[BHCfclr»T % *VF^vF*i*2 9A©WW 

HA Y^v F2 9jWBWS. 

[0 05 1 ] F-^o F 2 9 *mfiKtZlc&tt 

ot, #4 Ft>ft*8H*8 1 . 8 2^YFf>PO 
JS®K«#»reH3£U/ca, iSA Y^v F»H8 0©± 
*tCSoT«J^M|S6 l^WBWlDXL/ca, #4 F^? 

F«M*8 0 -e^**M^0 2 xmr'mW?2>& 

[0 052] #CC, M 1 5 tC^-T J: e> KB^^CD 
FBS>i-2 8©rtJSffi2 8 b AtC. 7t^';F 
*#2 7Aat>'^ F-^? F*f*2 9 A©*JSffi«:«» 

77-/M? F^*2 7ACD— ffl»M2 7AbSWV F 
^^FW2 9A©HIM2 9Ab^, ^^FH^>t2 
8CDF^ffi'W2 8bB«:^$-^^CiOCcfc > 3, 7r-f>< 
-st; F2 7 F^» F2 9 

[0 0 5 3] ^tC, ^2 Dlfi)T-A2 0 B^-> F3dt 
SP2 4K:BRati*-#Sa-^» FjfflS£*B4coi»-ClttW 

[0054 ] mi 6«:^-r<fc^«:, — #m<o^? 

^TT^P ^ ^t^O^^ FBPt^9 0 CO^? FIW 
^-®9 ] FSPtt9 0CDaMOflb(SiJtCfcl>r, 

V?tt*VFe>iIi«9 2i, ^-M--iB9 1 ±<D* 

s 2*©mv^7 7 ^N-|^i9 3 i , -r-^-m 

y Yffl94t< ^Ff>BI»92K:S 
«»«J cc J: 0 B^ $ *a/c# -/ F t'>Pi. §7r-f ^Hffi 
7*9 3 tC»»»Kcj:0EIS 3*1^312*7 t -f^4 4. 
^2^T^^'4^i1I13itS/ci*CC7 : --^*-nfl9 1 <OiM 
K:|S]5E3n/c^T-Y^ni^f5W9 Bil-^ATl^.. ; C" 

ur, ^ hrSQ 4 ^tcur. FffiittBti. 

^23t^r ^^4^#.&9:?^/c^t -f/^v FSB 9 6 
t. tfA F b*>P^:3f:l5i5lt/c^-< Y^v F^P9 7 itc 

[0 055 ] CCt, *2*7y^MtflWC»M 
-5fc«>tc«. ^ 'J ? F?»9 4(Oi?i^{4a£ ; l'jiWc^^ 
^idbo. -fteirbs * x ) v Ym 9 4 tt, ^/-Y F^» H 
SI59 7<O^B0i^ y ? h?«9 4 ico«^tt^W-»ttK 
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[0 05 6] ffiftlstc^v Kfflit^BCOSyS^S 

[0 0 5 7] 01 7tC7jVTcfc5te v jfe-f, S"J=J>1*# 

6**wjtfi3©^* FW9 0^-mt« o 

^»F«W7 0tt. «tt©»-»t*fr&fc*4#te. « 
W, KSHWttl^. JWC, C©^^ Fffl*9 0© 

KHV^tt©#4 FtT>B56»9 2£. Mtclot^ 

wanxr&. hi 8*cmrj:06c. f«m* 

9 0©*ffi©— MCC. S#*I^JCSaTS-f— ^-ffi9 

UMTS. *©«, HI 9lc*vrJ:5te. f 

®9 l±CD^g«:j:-o-C, 2#©:7 7^B5©»9 3 ; & 

[005 8]*tC. F8W9 OOSlffiJiKfctt*^ 
~^-B9 l©8IStISi77^^i9 3<DWI9 

^ftWfctt, H2 occ^r^^tc. 1 

©ttjms©£jt*dtr{urc. »**rti«c*roTait 
* h»9 4-c*s. c©*»;*f 

j||9 4S:ttW*C4tCj:»}» 7 7 ^><B3£8I9 3©li9iS 
9 3 a C<fc#T*#, Ufrfc. ^ F^?F 

»9 7©affi<k?T -f '<HJ©H9 3 0tui^9 3 a ^©Pb 1 ! 

[0059]*©*. 7 7-/M?H»9807t^ 
U£7?§9 3«:, a»SUK:j:0 2#©*2*7y>f^'«4€ 
SSMSHiTBEO/cf*. n-iH9 1 ©ftffitc^r -f 
9 5 «r«#»Jfc iDi^U. »27t^ 
4^7 7 ^^'ISiS9 3tC|f$xW^. *©8L 
F^* F»9 7©*M FtT>HS»9 2*c. SHAKcJ: 
D#-f FbT>P*B5El/C, FfiAftB%%lft3« 
£ (SI 6M8) . 

[0 0 6 0 ] f&©— ftffl^sr FJ&jfcttCKi-WT 

[006 1 ) 12 1 GC^Tc^c, —fBS©-^* FfflSr. 

tf^o^ttO^^KWtlOOi. C©^?F» 

x-^-iS9 1 ^ y F«Wl 0 0 ©*ffi©ffe«Ccfe 

<ORIV¥tt*VFe>iS»9 2i ( ^A*-i9 1 

CCjl0 c '6 2*©irr®V^K^T -f'<B5£i*9 3 #V 
Ftr>Bfi*9 2 RUT', -xsp FSBttl 0 0«»67 
r /<B5E» 9 3 (Dm® 9 3 a £ t?fi^fil CC&ffiT £ 

yhiioii, #4 FoflSiits 2K»3KliUc 
JrOHseStifc^-f Ft:>Pi, 7r 4 '*B9Bilt9 3CC 
«a»J«:j:0B5i3n/dS2*7T-f^4i, f27 7 
^;S4£W£*£/t#K7---^-ii9 1 ©*UCCBS£ 
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9 FftftftCB. »2*7r4>M«£S*S-e*7r-r 
^7F»10 24, */-f Ftf>P*aHRSl***/-f F 

^-^ F»l 0 3itc^e>n$ o 

[0 062] »(C, ■Bftl/fc's v Faffl*C©l«6*tt 

tcoi,>T3MJ3-r* A ft**, FffliL#c 

4>/c-3t. HI 73&>e>Hl 9*t©lgttSIl/tC» 

[006 31 01 9fC*5l>"C. ^-;FW9O0SI1 
10 «C*jWS^-^-1I9 l©«^Si7 7 4'<Bfii*9 
3C0bu^9 3 a IH»«rWfi«»flc"r*. 

coum*. m#w«cw» 02 2k^-t<*:mc, *vf 

tT >B®» 9 2 IB-C, ^ v Fffit 1 0 0 ©»»*> &7 r 
-f^H3E«9 3©W*9 3 a*Tftf*fl«:JMET** 
«; 9 h*l 0 CCT\ »2*7r -f/^4*fi 

mt&£i*£/c&fc:U:, *y» b«l 0 l©a&3«M0 
ficiS-fcjg*****. Ttt*>^. ^»F»*10 0©«W 
*>67 7 -f^B3£»9 3©fu^9 3 a£T\ XVvhtR 

i o i £<#BUftn:*r sia^Kte, ^^nioi <on 

20 3j&H»TK:o*n:. 7r-f^B3tSl9 3©«r*9 3 a© 

Fff 1 0 3©»ffii7r-/^B5E«9 3CDmi^9 3ai 

[0 06 4 J*©«. 02 lCC^-fcfc^C, 77-f^ 
? F»l 0 2©7T-f'<BJE»9 3«t. «»»J«:J:0 2 
#©S&23fc?7 ^vt4*»US'ttTB«bfca. 
-M9 1©«B(C7t 4'W*.4H#9 5£&##J&cJ:0 
S^OT, »27T-f^<4%7T-f^B5tai93CCffS 
A«t^%. *©«. F^» F»l 0 3©^ Ftf> 
30 B3S«9 2«: V Ft>P*BffiL/T. 
-s^ FffltLi*C*Sfi3t3#S. 

[0 06 5 ] #ic, ^2pJtbT-A2 0B©^? F30* 
SP2 4*cHga:3n-6»affi^'? F«ltf*©«©**««: 

[0 06 6 ] H2 3fci7jrrJ:5fc:. irdtS^y Fffli* 
DtJ> W3Tj:2*©*2*7t ^U%*tS7 7-f'< 
Fl 2 74. -»©*f-f Fe>Pt*t*^-f F^ 
9F1294. 77^?F127aMO^»F 

1 2 9 tfi»t&M3?«©^ a* FHSK" 1 2 8 4*» 
40 fctfti&SfVCOS. CCt. 7t^7F127B. 

7 7 -f-r^v ^ F*<* 1 2 7 A £. 7 t W ASPt* 1 2 7 
Bi^27t77^Ma^t»^n. ^K^f Fl 

2 95i. ^ F^7 F*<* 1 2 9 Ai^ F t>Pi < 
$Ol©r->^W 1 3 0 £^f>K$titl^ 0 * 
Ut, *VF^?F**12 9AB. ^-^'-^^^ 

At-Vtti 3 ot/hur^^ FBffiH-l 2 8CC 

t:. ^/^ Ft">Ptc*fLT:gi2*7T -Y^4*c»fffi©Ui 
50 [0 06 7] :£CC. *V F^ v F*# 1 2 9 A©SlffiJC 
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[0 06 8] SI OtCT^U/c-^^ KfflJ**7 0j5p 

S2 4fc^Ufclf&£HCD;tf4 F^* F*f*l 2 9 A 

K-v „ K#<* 1 2 9 AORffite:8»ffll«:j: Offlffi-rSC 
it, #W F-^9 F#f*l 2 9 A<Di^3£lEK:^<**"& 
CitfTtSifttC, #-4 F^? Fl 2 9AK7-WS- 

ii3i ^Mr^c^tt^c 

[0 06 9] MK. F^f F^i$ 129 AOJHIKC 10 

3 0«rjSWSSO©XgiLT. B 2 6 *c 
^cfc^tc, W36fiSO^-f F^? F#f*l 2 9A<D^M 

tc v »*«iitcifc9js«i 3 2*Hsrs. m2 

<fc9, F^» F 1 29 AiC^-^-lf 1 3 1 feJSdt 

[0 0 7 0] CCt. H2 4^82 7 6C^U/cXS^:fiJ 
muxtfj F*^» F 1 2 9**flW4»A* *VF^? 
F*#l 2 9Alcf-^-Il 3 l*s»JSS*a*C£tc 

2 7 AO^®^7 u -/^-M^JfM'T j 2>^il* 3 ^< ^^>- 
[0 07 1] *MB4>^9 FttS[#Oltji*ffi»Sir5S L/ 

F9W7 0<Z>*BK:tel>T. *M F-^9 F*#l 29 A 

gSdrrsHKX sen*©?— ^-wt* 1 3 o*ft»ai 

tc«fcDB«*"&. ^0», 0 Wit, 

-r5-Btt*#4 F^9 F*#l 2 9A«T^J: 
5«ci/tfc«fcl* (B2 5#JS) o 
[0 0 7 2] */c, Bl F«*7 0©M 

BtCfcOT, *M F^9 F#fc 1 2 9A*»lSt^«tC 30 
JglfiH 3 2«rSi«tftCJ:9H#-r6. FSB 
W7 0*W»?U if I3 2^f-^DQIU. f"- 
-*-B<***/-f F^9 F*#l 2 9A«&*T*J:5K: 
l/C*>M> (B2 7*JfR) . 

[00731^. 7 7 ^^J?»10b^Utf 2 
#:7W^4£^KzgAStf67^K 1 *s»FBStf* 

[007 4] S28 tC*VT£ 5 iC, 7t-( *9&m 1 0 

Iftyr ^;>'3tf){ig) ^>Pt-r^>^27t7 r Y^4<DU1 40 

IC, #2#7r^MCDa«*ft0£. »2*7r^<4 

[0 07 5] L-Lv =3d/0 

CCt, m 1 ?t7r >f ^'3 ±&2yt7 r-f/*4 t<D%M 
^^Lr?7^La6^/c^c«Lv BlmaiH±5m 
mMTT&ZCttm£0l\ *fc, BUW*SLIi*«l 

H£ Lv w±o&£ war, /hsso^x y vf- zmm so 
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BWftOCCOCiTtt, *2*7r-f^4B7T 
fcPhtXtt6&l>0-C, tWlfl0»2 # H±s2*r % /h 

[0 07 6 ] ±/c, 03OKI^rJ;^tC, ^Ff>P 
WI2*77^^4^7>f^iAil 0 b&imic 
^AS^^/cfecaJ, Fb'^POfi&ttD, tt. SI 
2%:7y ^>'4<Dia@D 2 J*LbT\ jao^r^^WJ?# 
lObOl t^*KHTra*c£#!tfBr*S. ft 

%Z7y4moy9t&bx ^12 5Mm^C^-r^> 
t. iSA Kt'VPOiSSD, «150wmi22 0 Mm 

[0 07 7 ] CCt, m23t^T >f^'4<DtBS^?d 
l*. M2 9RO'S3 OCC^-Tct^CC, d = d, +d, "C 
^<Dtf^tel£ttfllK:fct i 'C± 5 0 umffit&mv 
£7c, ft^O^t -f>^A»l 0 bte*V F 
b->PM12^7 7^^4^A3€S^c- ? t > 
#V Kb*>P<2;ffl27fc:7 7 ^^'4£©^r a 1ggg|^ & 
«)T*l»llfl»««*3*i. HfHftr± 1 0 /imjfcKT* 

[0 07 8] 

coia^atc*>tir«, — #cd^? FSW**, 7 7-f^ 
F*#i//-Y F^* F*#i«:*lWJGatl/- 

Y^w<ovr -<^mm%^m2%y-r 

*V F*^5» F2|s:f*0^7 Ft>H3S»«:^-f Ft'> 
?U3tfT, 77-/M? F^f*i^^ F^9 F*i*<b^r 

sgufc«ST^9 F«ji#^fiE-rsc4^-c#. mi 
*7 7^^»2*7 7^i ©«e^a**fi«)"cd> 

[0 07 9 ]^/c. -^9 FSBtcoSlM©— <»JtC*Jt*T. 

■C. f-^-Ift*07r-{^9 F**i^ 
F^f*<b«:^fiK-r*C<b{CJ:0. ^ r -f'*^ *> K*«eK: 

7 7^^^F**Ofi**3^ *VF^f 
F©K$<tO^$<'rSCi*«t:#5©-C, m27t-7r 

«9tB"f Ci*iT'^, 7r^^lS®lt(C^2*^7^^^ 
^A31*&BSCC, »2*7r-r^*aWtc»*^^Ci 

[0 08 O] 7r^^J FWi^VFk^* 

*i«:»MLfc«. 7 7^^?F*#©BI«:f-^ 
-"B**tt"*"-5Ct«:j:0. a«ttASE*tr>fcf— 
-K7r-f^» F**«c«fiM"*Ci*«T**. 
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[0 08 1 ]^fc, tomxffik<D#4 v F##<DR 
tZZtifiXtZ. 

[0 08 2] i/c, ~*7 FW»©*ffifc*Jl>T. 

F*f**»J5*rs*JK:< 3tftt©^-'<-»t**B 

F^7 F**i7r^^? K*»i«BJ«T*C4«: 

[0 08 3] */c. 9)WrXffi&6#<< F^ v F*tt©* 
Htc. H«*B*Ufc». t©g«£r-^-»nXT£ 
Ci*cJ:D\ tt#fcfl*fc<fc9#-f F^» F*(*«cf— 

[0 0 84] ^7 FaWOMKfc^T. ^VK 
■^7 F*#*»fltr&flWCca£«*H«L/fc», F» 

-Btt£*f-f F-^7 F**47y 4'*^v F*#<fc^ 
^-r^citcj:0. ffii*&ft*cJ:»):tf-( F-^7 F*# 
{Cf -A'-I^tSC iAiTt^o 20 
[0 08 5] 4 y v F$L±Lfo<D 

Wi#ffi«:*H>Ttt, ^7 FSP*f©«ffio— WJtc. 

57 7 ^ffiieMt, . ^ ? FSl5t^O^®±tC*J 

[0086] ttc. mmt. ^<-fflco«iMao^fi 

X'JyFit**). COX'J 7 FtHSt^OT. ^7 FSB 
W7t-{M, F^Pi^V F<^7 F»i«C^WSCi 
tcj;^ Mft&flFJKr. 7r-f^<H5£»OW«*^-^ 
-IS±Ti£iS3tf6C£#r#. Ofri>. #4 F-^7 F 40 

[0 0 8 7] *3Tc. OaSfS^r. #V F e>B®JWg*C£# 

mmta^*x\ ?y A'mfeffl<offi&*?-~>i-M±x 

'i%M2'&Z>C±&XZ. l^4>, #4 b'^v FSP©aiffi 
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ttWLtiA F^7 F*l*±*flU.fc^v FfflAf* 

4^tmz%v 7 j^tzimicyite'&z&zct&x 

[0 0 8 9 ] &MWlcJ:*>lcZ4 7*lc*Jl>TW:, — # 
iS&Z*vtc7r 4*^? FSi*VF^f F»<b*«* 

fc^ ^ f«3m** wiB-r a c £ &c <t 9. /^j* 

_kxm l*77^i«2*77^U «r«llltc«tt^ 

3^c£^rt, /J>^b^^*F<b#^r£>s. 
[0 090 ] ^7 FfiStf**, 

$©7 7 >f ^S£?U8§£ 4> o ft:** 7 ^UIBJcac*. 
[0 0 9 1 ] *V F ^2^7t^ 

^ojts«±r, 107 r j^msmv 1 1- ? ^jstfk: 

[U2] H lcD*^>f 9^ (c94ffl3ti^7T^^40U 

[15] g]4CC^U/c^r ^/>'^7 FOfit^^WHT* 

[H6] S4CCjnU/c//-f F-7 F©ltA*4aH"C* 

[IU7 ] ^jij[iT-Aco*Az:iis^^TiiJDi^"C^>^„ 
im 8 ] pjujt-acd^ r 4 'ite^ttm-rmmsx 

[H9] 7 7 -f^lI«:^2^^ 4 Ft* 

-7 F«M#*«r»«BT**. 
[ill] ^®lt7^-^-M&J£/£t//c:7 r -Y/^7 F 

[® 1 2 ] — *©^7 FSmco^ffiCC-r-^'-OS^^ 

[013] **>r FtT>WitaJt*0Cj:9Ratt©^-f Ft* 

>^**>f f-^7 Fm4±x'®mLtctm&™?mmx 

[014] *V F^7 FW^W^/c^tC, 0 1 3 
(D*S4 F^.7 FaW*^Lfe«W*^r*4«BI"C* 

[1315] 7 7^^->F$M^VF^'>F$M 
^7 F@^Wc^^^McDy;?il^T#.4a[3"C^^. 
[S 1 6 ] 7 F*Stf*©» 1 0«Jli«**"r» 



Ctt) 



19 

[0 l 7 ] 01 6tt^l/fc^? Ffiffl*©SBtK*M!3 

[0 1 8 ] 0 1 7 cr>-, ? FgW*<Dit®k:f— ^^-ffi^JB 

[019] SI 8©f-^-I*C7r ^^®5E»^J* 
U£|4JI0T'*S. 

[02 0 3 0 1 9©^? FSW^c, g^rsjtattCTg 

[02 1 ] — f*SS^5> Fm:£ft^2<0^fe^£^T£4 

*&0r£>£„ 

[02 3] ^fitM^^ Fafili*©f6©l8»W*^^Wffi 
0-C&S. 

[02 4 ] 02 3©^? F^ftlt*OTt"£*M F^? 

[02 5 ] F^9 F*#©JIWcB 

[02 6] 02 3©^'^ F)ffii£<*^iJffi-r^ffe<D^V F 
F^^OllStcSfe^g^^BtJ^tft^^-r^lI 
0T*So 5 

[01 ] 



10 



20 
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* [027] i34 F^ v F^ttOXlKcBWU^KfifiCf- 
[02 8 ] !S23fc7 r <<>W7? 4^yBmKM\Z*\ 

[03 o ] nzfty r a>wv y -Msswaite^Asti 

[^CDSftBJ] 

A. B, C. D"^7FttB». P-*f-fFtf>. S- 

^&?>J« 4 2 0B-*2ffn*T-A (fl»T-A) . 2 
7. 12 7-7 7^^*;F, 27A. 127A-77 
-{M? F*», 2 9. 1 2 9-*f-f F-n? F, 2 9 
A. 129A-^0'^7F*<*. 3 0-B»«*, 6 
0. 9 2"^VFf>itI, 6 2, 9 3-77^^1 
5e3I. 7 0, 9 0. 1 0 0-^?Fitt» 7 3. 9 1. 

i3i-f-^-i, 9 4, i o 9 h» (no 

9 6. 1 0 2- *7r 4^^* FB& 9 7. 103 
- iSA Y^y FdP, 13 0-f-^'-^ 13 2-1 
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<8iH¥8-2 9 2 38 3 
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1 27B 
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[03 0 ] 




(72)j^0J^ /h« -ft 



#*JH!l|M«RUi«KfflSHri*» ffiSS 
JKR»^HttaKl*3*«tr-TBl»e# a 



